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questions. An improved understanding as to where and why there was a 
change in efficacy as a result of the coach education course undertaken. :1 
I 
The results showed a significant difference for the Developing group for the 
sub-scale of strategy and general coaching efficacy between the pre-education 
and retention conditions. A pre-education difference was found between the 
Developing and Advanced years of study for the sub-scale of technique, and a 
difference between the Introduction and Developing years of study for the sub-
scale of strategy. A post-education difference was present for the sub-scale of 
Character between the Introduction and Developing years of study. 
VI 
Chapter 1. Introduction and Aims and Objectives 
1.1 Introduction 
Over the past thirty to forty years there has been extensive research into 
the area of self-efficacy and its implications in various environments and 
situations (Moritz et aI., 2000). Efficacy "is not simply a matter of how 
capable one is, but of how capable one believes oneself to be" (Pajares & 
Schunk, 2001, p.250). It can be defined as the belief of an individual in 
their ability to produce given attainments (Bandura, 1997). It can also be 
deemed an athlete's ability to best judge and implement skills appropriate 
to the present situation (Moritz et a/., 2000). Efficacy impacts in a variety of 
> 
".'····1;,·.·.'domains, from business to sports teams and individual athletes and 
throughout everyday tasks. It plays an important role within life and can 
provide the difference between success and failure. 
Self-efficacy can be applied to a number of situations including coaching 
and teaching. There has been extensive research into the effects of 
sporting performance and self-efficacy. In recent years, research has 
provided greater focus into the areas of self efficacy as a result of 
coaching and teaching education, and the effect this can have on a 
student's ability to teach or coach (Vargus-Tonsing et a/., 2003). The term 
coaching efficacy can be defined as the belief that an individual has in 
their ability to influence the learning and performance of others within the 
sporting arena (Feltz et a/., 1999). 
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Research into coaching efficacy has suggested that the level of efficacy 
may be attributed to coach education programmes and positive 
experiences on the sports field (Bandura, 1986; Gernigon & Delloye, 
2003). The Coaching Efficacy Scale (CES) developed by Feltz et a/. 
(1999) is used to measure coaching efficacy in such instances (Appendix 
1). 
Efficacy can also be attributed to leadership skills and leader 
development. Jambor and Zhang (1997) suggest that the level of coaching 
and the amount of coaching experience obtained can affect the leadership 
style coaches use and that this behaviour is reflected by their coaching ! 
commitments. :~ 
Parker et a/. (2002) affirm the same is true in teaching, with those who 
have greater experience having increased self-belief and confidence in 
their ability. A separate scale for teaching efficacy has been developed 
allowing efficacy at specific points during teacher education to be 
measured. Teaching efficacy specifically can be defined in a number of 
ways, all of which have different implications and meanings. Teaching 
efficacy can be divided into several categories, one of which is personal 
teaching efficacy, which refers to an internally held belief about 
themselves that strengthens with time and experience (Henson, 2001); an 
other being general teaching efficacy referring to the belief that the teacher 
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can overcome negative background 'influences related to students' social 
and environmental demands (Parker et a/., 2002), 
The current project explores the relationship between coach education 
and coaching efficacy through the use of the Coaching Efficacy Scale 
(CES) and qualitative interviews to elicit a response as to why any 
changes might occur as a consequence of the coach education course, 
The study will focus on the effectiveness of the process of determining the 
relationship between coach education and coaching efficacy, rather than 'I 
I 
the efficacy outcome due to the small sample size present. The 
relationship between coaching efficacy and coach education is important 
to enable understanding of how to improve coach education, and to 
ensure that coaches feel confident and able to meet the needs of their 
athletes when they go out to coach. There are many factors affecting 
coach education and this study examines a suitable methodology for 
identifying which areas promote the greatest self belief in the coach. 
Through the identification of these important areas it will be possible to 
enhance the self belief, and in turn the success, of the coaches we as a 
nation are producing. 
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1.2 Aims and Objectives 
This study aims to utilise the Coaching Efficacy Scale (CES) to identify the 
success of a University Coach Education programme to provide an insight 
into the ability of the programme to improve a coach's knowledge and in 
turn their confidence to coach their particular sport successful/y. 
There are several objectives of the study: 
··.·1·
• establish which teaching methods have the greatest effect on 	 ) .'1 
factors related to coaching efficacy and efficacy retention; 
• establish whether University Coach Education courses or 
National Governing Body coaching courses have the greater 
influence on efficacy, via qualitative interviews; 
• establish if variability of efficacy exists within each of three 
levels of higher education (Bandura, 1997) ie. Pre-, Post-
and Retention assessments within each of Level 1, 2, and 3; 
• establish if variability of efficacy exists across each of three 
levels of higher education at each respective intervention 
assessment; ie. Pre-, Post- and Retention assessments 
between Levels 1, 2, and 3; 
• where 	variability exists, to examine longitudinal effects of 
coach education on coaching efficacy on each of two 
cohorts: Level 1 through 2 and Level 2 through 3. 
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Chapter 2. Literature Review ;1 I 
2.1 Introduction and Background 
Bandura (1997) stated self-efficacy to be the belief in one's capability to 
organise and complete specified tasks to generate a predetermined 
outcome. This can be attributed to many areas of life from sports 
I 
performance to everyday tasks. It has been suggested that efficacy is not 
simply concerned with the level of skills an individual possess but also with 
their judgment in how best to utilise these skills to satisfy a particular task 
(Moritz et a/., 2000). In reality, a competent swimmer may have excellent 
technique and speed, therefore enabling an increased chance of winning 
in a race, but they may lack race conditioning and understanding of how to 
swim the race to best utilise their ability. Efficacy effects have been 
measured in a number of areas such as psychology (Kenow et al., 1992), 
medicine (Robins et al., 2004), business (Deng et al., 2004), education 
(Strechtman et al., 2005) and sport (Jones & Wallace, 2005). Several 
stUdies have observed sport/coach education as an area of interest, in 
particular Feltz et al. (1999) who generated the Coaching Efficacy Scale. 
The CES measures coaching efficacy, which can be influenced in a 
multitude of ways including an athlete/coach's own self-belief/image. 
Self-efficacy can be gained from a number of sources. Bandura (1994) 
identified 4 main areas of efficacy gain. These are: 
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• 	 Personal Experience - This is the most beneficial of the areas of 
efficacy gain and is likely to create the most resilient self-efficacy 
increases. Positive experiences create positive self-efficacy whilst 
negative experiences can damage self-efficacy if it is not already 
secure. The greater the challenge the individual has overcome the 
greater the efficacy gains. 
• 	 Vicarious Experience - Through seeing participants with similar 
attributes to themselves having success, their belief in their ability to 
execute the same level of performance will be greater. Similar is 
also true for unsuccessful performances, which would create a 
decrease of 'knock' to self-efficacy due to another of the similar 
ability failing. 
• 	 Social Persuasion - Persuasion by others is also a powerful tool 
when observing others self-efficacy. With others verbally 
persuading the participant that they have the skills to succeed, the 
belief in success will increase. This increase in efficacy however is 
more fragile and needs supporting by a follow up successful 
performance. 
• 	 Physiological Factors - This is characterized by feelings of good 
health and well-being. Perception of these feelings is more crucial 
than the feelings themselves. If they are perceived to be due to 
inability they will have a negative effect, whilst if they are perceived 
as normal then little affect will be had. 
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I These 4 main areas create a number of affects composing of 
psychological, motivational and cognitive responses. Outcomes are 
affected by alterations in goal setting, anticipation, coping capabilities and 
the selection of challenge for activities. 
When related to this study, coaching efficacy is a situation specific efficacy 
focused on a coach's efficacy, to affect a change in athletes through their 
coaching. Many aspects of the University coach education programme can 
affect coaching efficacy. These fall under the areas indicated by Bandura's 
self-efficacy areas of gain theory. For example, the Introduction module 
requires students to undertake coach shadowing; this would fall under the 
area of Vicarious Experience. In the Developing and Advanced modules 
students are required to complete a set number of hours of practical 
coaching; this would fall under the Personal Experience area of self­
efficacy gains. 
A key area of debate related to efficacy is perception of ability to perform 
pre-assigned tasks. If an athlete is to correctly determine the skills 
required to complete a specified task, then accurate perception of the 
situation and surrounding environment is a necessity. This works in 
conjunction with the self-fulfilling prophecy and self-belief (Horn et al., 
2001). It is possible that, an excellent footballer, who is highly skilled, fit 
and competent, may not score a goal or complete a cross in a game 
situation as a result of low self-belief or self esteem; they thought they 
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would not score and so they did not when the chance arose. Expectations 
serve as a self-fulfilling prophecy by initiating events that cause 
expectations to be fulfilled (Horn et aI., 2001). It is believed that attainment 
of personal goals can be increased in those with superior levels of self­
belief in their capabilities (Parjares & Schunk, 2001). In context, if a highly 
skilled athlete had in depth sport specific knowledge, then they would have 
the potential to succeed through self-belief. If self-belief is low then the risk 
of failure is increased resulting in poor results or performance regardless 
of knowledge or physical capability. 
Perception can playa large role in the area of self-belief. If an athlete 
perceives a situation to be different from normal, or daunting in any way, 
then they may perform poorly as a result of incorrect perceptions and 
consequential low self-belief. This can have a profound effect on efficacy 
in all areas due to its interaction with self-belief and, therefore, confidence. 
This effect is present in all areas of life including work and education; 
academic confidence and self-belief can have a profound effect on 
achievement and academic grades (Holden et al., 2003) 
2.2 Pedagogical Considerations 
Student learning in higher education is centred around the traditional 
lecture as the principal means of conveying factual information to 
students, in the form of an oral presentation, either on its own or combined 
with discussion (Morgan et al., 2000). There is a need to move beyond this 
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didactic paradigm, and away from the traditional method of completing 
tasks and conveying information. Engagement in and retention of lectures, 
tutorials and seminars that constitute a course is a key area of debate in 
education; many educationalists believe there is a relationship between 
attendance and academic achievement (Roby, 2004; Gump, 2005). By 
moving away from traditional methods students can undertake more 
adventurous learning and take greater responsibility for the ways in which 
they understand and retain information. The traditional method of lectures 
has worked well for centuries and provides the ability to convey large 
amounts of information in a short time but, in order to relieve a lack of 
engagement, alternate methods need to be incorporated (McGovern, 
1993). As schooling progresses, students tend to become more focussed 
on their own educational subject interests and less focussed on those 
subjects not favoured. When entering university students select the 
subject area they wish to concentrate on, although commonly find that 
other less favoured areas are key to underpin and enhance subject 
knowledge. Many students find undertaking statistical analysis in a Sports 
Science degree complex and difficult. As this is a requirement if work in 
the fie·ld or research is to be undertaken, all students must complete this 
area of study. In order to educate these students effectively, they need to 
be engaged in the subject matter they do not favour, in addition to that 
which they do favour by underlining the relevance of the less attractive 
features of their curriculum in light of their overall programme and their 
future career. In a coach education context, the information being 
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conveyed is primarily theoretical in order to underpin the practical tasks 
undertaken. Through the use of multiple methods of learning, and the 
combination of practical and theory to provide contextual relevance, a 
positive effect on learning can be had and efficacy beliefs increased due to 
a greater feeling of preparedness for future events. 
It has been found that whilst many individuals may be capable of giving a 
lecture on a topic, actually educating the students and transferring factual 
knowledge and enthusiasm takes a little more (Fallows & Ahmet, 2000). 
One key to the effective execution of this is to maintain motivation by 
incorporating practical tasks with scientific principles. In coach education 
this could involve incorporating the scientific principles of coaching theory 
into a practical coaching session that students co-run and partake in. This 
encourages enjoyment of the practical with the added benefit of learning 
and understanding in an alternate, but related, subject area. Active 
learning promotes academic development by bringing the subject to life for 
all students and by encouraging them to engage with the topic being 
studied (Mathie et al., 1993). By encouraging active learning, efficacy can 
be increased as the coach or student feels more confident in the task to be 
completed and their ability to have successful completion. 
Saracho and Spodek (1994) and Taylor (1994) suggested that the 
teacher's teaching style and the students' learning style interact to affect 
stUdent learning in either a positive or negative manner, when combined 
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with environmental constraints and preferences. Classroom atmosphere in 
relation to the mood states of the students has also been found to affect 
attitudes to learning, attitudes to the teacher and retention of information 
(Munz & Fallert, 1998). By creating positive classroom moods among 
students and teachers a positive effect can be had on learning and the 
engagement of the students with the lesson topics will be improved as will 
their motivation to achieve. 
Research suggests that there are a number of alternative learning styles 
that students tend to adopt. Kolb and Fry (1975) identified four learning 
styles - converger, diverger, assimilator and accommodator. Learners may 
fall into one or more of these categories, each having its own strengths 
and weaknesses in terms of learning. In order for effective learning to take 
place, according to Kolb and Fry (1975), several requirements (Direct 
Experience, Observation and Reflection, Formation of Generalisations and 
Principles and Planning of Action, Based on Principles) are needed and 
these make up the learning cycle by working as a process for coaches to 
revisit sessions, evaluate and improve them. Each of the requirements 
leads to the next to ensure effective and complete learning. Learning can 
begin at anyone of the points of the cycle, but the cycle must be 
completed in a continuous fashion. Harkin et al. (2002) indicated that 
effective learning could only take place when the learner can perform all 
four stages of the model effectively. This model for learning incorporates 
,I 
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experiential learning and takes into account the effects of experience on 
knowledge and beliefs. 
Whilst this model is an excellent basis for teaching and learning (Tennant, 
'I 
1997) there are a number of issues that arise, the first being that not all 
learners learn in the same way as was indicated by Kolb and Fry (1975). 
Not all learners will therefore follow this cycle in the expected manner and 
sometimes stages may be reduced in importance or skipped completely 
(Smith, 2001). Tennant (1997) also noted that whilst Kolb and Fry (1975) 
may have found four learning styles, the nature of experiential learning 
means that there could be more due to the diverse number of learning 
opportunities. Abraham and Collins (1998) and Cushion et a/. (2003) 
indicated that experiential learning is the most effective method of 
teaching and learning. In relation to efficacy, learning from experiences 
can enable improved judgement on the utilization of skills to satisfy a 
predetermined task in a successful manner (Moritz et a/., 2000). 
There are a number of methods which can be employed to promote 
positive learning experiences. Problem based/co-operative learning is one 
such method, enabling student interaction with the subject, and 
involvement and participation with other learners to solve subject-based 
problems (Morgan et a/., 2000). Student led investigations can be useful 
when teaching statistics as they enable creative, independent thinking 
about data collection, and the topic of the data collected. Data that can be 
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statistically analysed is generated, but the subject area is of interest or 
entertainment to the student, providing a greater motivation to complete 
the task. 
Honey and Mumford (1986) listed four thinking styles (activist, reflector, 
theorist and pragmatist) based upon Kolb's Learning Cycle, which relate to 
the learning styles preferred at each stage of the model. Sternberg (1988) 
listed 13 thinking styles that fall into five dimensions under the theory of 
mental self-government This is the belief that there are many ways of 
governing our thoughts and managing activities, and that these methods 
can be construed as our preferred thinking styles (Sternberg, 1997). 
These thinking styles were later grouped by Zhang and colleagues (e.g. 
Zhang, 2002) into 3 categories: Type 1 - styles which are more creative; 
Type 2 - norm favouring tendencies, those with a lower complexity, and; 
Type 3 - the remaining styles that fit into either category depending on the 
context of the situation. 
Current literature lacks information on relationships between student 
learning styles and their preferred teaching styles (Zhang, 2004). Zhang 
(2004) found that students' thinking/learning styles predicted their 
preferred teaching styles, therefore attributing certain learning styles to 
specific teaching styles in order to promote a successful learning 
experience. This research also determined that thinking styles significantly 
contribute to perceptions of a good/effective teacher. Research by 
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Kennedy et a/. (2000) found that if the students had a positive classroom 
. experience and felt they had learnt more, then they held the class tutor in 
higher regard and were more satisfied with the teaching received. These 
positive experiences will have a positive effect on efficacy and will also 
promote academic achievement (Roby, 2004). 
2.3 Coach Education 
Coaching is a complex task comprised of multiple dimensions, variables 
and disciplines (Cushion et al., 2003; Jones & Wallace, 2005). In order to 
coach effectively, one must be adept at meeting all of the learning 
requirements of the multiple skill areas and the differing demands of 
athlete or student learning styles. When relating the afore-mentioned to 
coach education, experiential methods in addition to theoretical methods 
should be utilised in order to maximise coach potential. Many coach 
education courses cover theoretical aspects but fall short of real life 
experiences. This leaves student coaches and qualified coaches divorced 
from the reality of the coaching environment (Gilbert & Trudel, 1999; 
Cushion et al., 2003; Jones & Wallace, 2005). 
il 
] 
11 
i 
A combination of coaching methods and styles is the most effective way to 
promote learning and ensure the athlete's ability to transfer skills from 
practice to competitive situations (Greeno, et al., 1993); Pennington, et al., 
1995). By using multiple coaching methods all types of athlete-learners 
are catered for and all subject matter is covered to ensure that the athletes 
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get the best possible experience and the maximum transfer of knowledge. 
Athletes learn in different ways and may not always fully understand what 
a coach requires. By using multiple teaching/coaching styles to convey a 
task it is more likely that all athletes will understand. At present there is a 
;1 
sizeable quantity of coaching literature on both cognitive and behavioural 
areas; as yet there is no formal categorization system in which coaches 
can access or fully utilise this information to elicit positive changes in their 
delivery of coaching sessions and, as importantly, to coaches as a part of 
coach education (Abraham & Collins, 1998). 
! 
Jones and Wallace (2005) have noted that due to its complex nature, it is j
difficult to determine or rationalise the most important aspects of coaching 
to educate coaching students in. This is generating a limited theoretical 
understanding and little practical guidance for new coaches to work with 
and to use to provide a basic grounding for themselves. By providing a 
broad general grounding with sport specific knowledge to underpin, and 
then encouraging any practical experience to be underpinned with further 
theoretical knowledge, it is possible to go some way to overcoming this 
lack of theoretical understanding. This could be from Continued 
Professional Development (CPO) courses or alternative sources such as 
scientific journals or books. The incorporation of evidence to support 
belief-based theories enhances coach education and promotes alterations 
in practice which helps to maximize the potential for success in new and 
developing athletes. These changes will create coaches with greater 
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knowledge depth and theoretical reasoning to support their ideas (Rushall, 
2003). Education and reflection are needed to ensure continual 
improvement and development of approaches and knowledge, to enhance 
wisdom within practices and to increase the standard of the athletes that 
the coaches may produce (Reeves, 1999; Kaufman, 2003). 
Christina and Bjork (1991) observed that retention testing is an important 
part of any education programme as a method of ensuring that there has 
been a transfer of training to contexts where the outcome tasks are 
I 
performed. Christina and Bjork (1991) also noted that in order to generate I 
long term retention of knowledge and skills there needs to be active and 
functional learning and the sessions need to be spread over a long period I 
of time as this provides a longer duration of possible learning (and, 
perhaps, reflection) on the specific task. A study by Morgan et al. (2000) 
I 
found that, in terms of retention of a topic, that lectures combined with I 
discussion provide greater short-term retention than problem-based 
learning, but when observing retention effects over the longer term there 1 
was little difference between the two methods. Greeno et a/. (1993) 
indicated that transfer and retention can be improved by introducing a 
more situated learning or exemplar learning approach in order that the 
coaches can relate information and knowledge to a practical/situational 
environment. Klein and Calderwood (1991) suggest that in order to 
facilitate transferable expertise, a combination of rule/principle based and 
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exemplar-based learning is necessary to promote experience, extended 
practice, and decision-making during stressful situations. 
Research appears to reveal conflicting views on which method of teaching 
is the best for transfer of learning, understanding, retention and the 
knowledge gained. Therefore, the most apposite method might be a 
combination of all models, to best facilitate learning for all parties involved 
in the process. As indicated by Pennington et al. (1995) all learners learn 
best in different ways so by teaching using multiple methods learning may 
be maximised for all students. 
2.4 Teaching Efficacy 
There are several areas in which efficacy has been assessed and 
teaching/education is one such area. Teaching efficacy specifically can be 
defined in a number of ways, all of which have different implications and 
meanings. Guskey and Passaro (1994) suggest that teaching efficacy is 
the ability of an individual to influence difficult or unmotivated students, or 
"The conviction one has in effecting positive change in students learning" 
(Ashton, 1984; Woolfolk & Hoy, 1993). Teaching efficacy can be divided 
into two categories: personal teaching efficacy and general teaching 
efficacy. Personal teaching efficacy refers to an internally held belief about 
oneself that strengthens with time and experience (Henson, 2001) and 
general teaching efficacy refers to the belief that the teacher can 
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overcome negative background influences related to students' social and 
environmental demands (Parker et a/., 2002). 
The Teaching Efficacy Scale generated by Denham and Micheal (1981) 
has been used to measure a teacher's sense of efficacy in a variety of 
settings. Parker et al. (2002) completed a study using the Teaching 
Efficacy Scale to measure the influence of student teachers' perceptions 
of their apprentice experience. 
Parker et al. (2002) found that after experience in the field 
(Apprenticeship) the student teachers' General Teaching Efficacy fell, but 
their Personal Teaching Efficacy increased. The mean values of Personal 
Teaching Efficacy were already greater than those for General Teaching 
Efficacy, indicating a greater confidence in themselves and a lesser 
iI 
. I 
confidence in their ability to overcome children's social issues. Those with 
no actual teaching experience had the highest General Teaching Efficacy "i 
'
t 
... #':.J 
when compared with student teachers with experience or qualified 
teachers. Those student teachers who had experience had high Personal 
Teaching Efficacy when compared with qualified teachers and students 
with no experience. In summary, those who had been teaching a while 
were confident and those who had not taught at all thought it was going to 
be easier than it was. This accounts for the drop in efficacy once student 
teachers had been into schools and gained some experience. It was 
concluded that the fall in General Teaching Efficacy may result from 
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feelings of inability to deal with situations involving disruptive or 
challenging children. The increase in Personal Teaching Efficacy suggests 
that facilitating learning by using experienced and effective teachers 
benefited the student teachers on their internship, therefore, student 
teachers appeared to learn a great deal and felt they could implement the 
skills they had observed. 
Other research in this area has indicated that teacher efficacy can be a 
strong predictor of student efficacy (Green et al., 1988). This would relate 
to student perceptions of a good teacher and their higher regard for their 
teacher if they felt satisfied with the teaching they had received (Kenndey 
et aI., 2000). In relation to self-fulfilling prophecy, if the teacher believes in 
the students' ability in any given area, then the student is more likely to 
achieve a high grade (Horn et al., 2001). This is supported by Denham 
and Micheal (1981) who suggest that teacher's self-perception of efficacy 
influences students' self-concept of academic ability. From this, Vargus-
Tonsing et a/. (2003) indicated the possibility of a coach's self-efficacy of 
performance being an acceptable predictor of the efficacy of the players 
on the team. 
2.5 Effects of experience on Coaching Efficacy 
When related to the coaching situation it could be suggested that it is not 
the experience that matters, as suggested by Jambor and Zhang (1997), 
but the quality of these experiences and whether they are positive or 
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negative (Fung, 2002; Fung, 2003). Research by Jambor and Zhang 
(1997), into leadership in relation to coaching level, found that the higher 
the level of coaching the greater the level of training and instruction and 
involvement of the athletes in the training programme. However, it was 
suggested that this was due to reduced teaching commitments in college 
coaches when compared with school coaches, therefore, implying that the 
experience is not what counts, it is the quality of this experience. Even 
though the schools coaches were getting more experience, the college 
coaches were getting a better quality of coaching, as there was more time 
to plan and evaluate. This is further supported by Jones et a/. (2002) in 
their study into the effects of failure on self-esteem and self-efficacy. In 
this study subjects competed in two simulated tennis tie break points 
against similarly ranked players. The loss record was recorded and it was 
observed as to whether efficacy reduced following failure to win the point. 
It was observed that those who had negative experiences such as failure 
had a significant (11.37%) reduction in self-efficacy. 
Evaluation programmes have been developed to explore the effectiveness 
of coach education and whether it has a positive effect on coaching. 
Several studies (Moritz et a/.] 2000; Malete & Feltz, 2000; Fung, 2003) on 
the effects of education programmes on coaching and teaching efficacy 
have been undertaken in recent years. Fung (2003) and Malete and Feltz 
(2000) observed the education of coaches and the consequent changes in 
efficacy; both using the Coaching Efficacy Scale (CES). A number of these 
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studies have found that often it is experience that provides a greater effect 
on efficacy than education programmes. As such programmes often give 
an unrealistic portrayal of the reality where practical experience often 
makes up only a small portion of courses undertaken. 
2.6 Leadership as a Predictor of Efficacy 
A study by Sullivan and Kent (2003) looked at whether efficacy is a useful 
predictor of leadership style in the sporting environment. The Coaching 
Efficacy Scale (CES) and the Leadership Scale for Sport (LSS) were used 
to assess the efficacy and leadership styles of 223 coaches (165 male, 58 
female). The coaches were from a variety of sports with experience of 1­
33 years and an age range of 22-62 years. The investigation was 
performed as a postal survey and the majority of respondents were full 
time coaches in their sport. The study concluded that the level of 
coaching efficacy does not affect leadership behaviour in terms of 
delegation of tasks and decision making involving the athletes. There 
seems to be an internally held belief in the coaches, irrespective of 
confidence in their ability. The study also found that motivation and 
teaching technique are the most potent aspects of coaching efficacy in 
terms of leadership behaviour. The study showed that coaches who had 
high confidence in these dimensions perceived themselves to be closer to 
their ideal coach perception in terms of the use of positive feedback with 
their athletes. There was found to be a strong and direct relationship 
between efficacy and positive feedback and that as efficacy increases so 
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does the perception of closeness to the ideal with respect to leadership 
behaviours. There was found to be no relationship between self­
>1 
perceptions of delegating behaviour and efficacy or democratic behaviour 
and efficacy. 
A key limitation of this study is the gender bias in the sample which 
prevents accurate between gender comparison due to an unbalanced 
sample. Therefore, the results should be interpreted with caution and their 
significance and reliability questioned, as sample size was only sufficient 
for confirmatory factor analysis due to a 40% response rate (Sullivan & 
Kent, 2003). The reliability of the LSS in the Autocratic and Social Support 
dimensions is also questionable due to concerns over internal consistency 
(Sullivan & Kent, 2003). This caused the results for these LSS dimensions 
to be considered inconclusive and the hypotheses could not be fully 
tested. The issue of sample bias was also noted within the study as it was 
a postal survey, and the response rate was less than 40%. It was 
concluded that the results may only be specific to those who responded, 
although there was a proportionate gender ratio and coaches from a 
variety of different sports, age groups and range of experience. 
In relation to coaching efficacy, Sullivan and Kent (2003) indicated that 
there are specific factors of coaching efficacy which have an affect on the 
leadership style a coach uses. Motivation and teaching technique efficacy 
have the greatest effect on leadership behaviour, and coaches confident in 
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these aspects give more positive feedback to athletes and perceive 
themselves closer to the ideal in terms of leadership behaviour. 
2.7 Efficacy as a Predictor of Performance 
As previously mentioned, self-efficacy has many uses within the sporting 
environment and life. Research has indicated that self-efficacy can be 
utilised to predict sporting performance (Burke & Jin, 1996; Gernigon & 
Delloye, 2003) and academic performance (achievement) (McCabe, 
2003). 
Many factors can influence the effect of efficacy on performance including 
strength of efficacy (Miller, 1993), strength of leadership (Horn et a/., 
2001), and concordance between efficacy measures (Moritz et aI., 2000). 
A study by Gernigon and Delloye (2003) noted that self-efficacy can be 
used to weakly predict performance of elite sprint runners. It was found 
that high self-efficacy prior to performance indicated a high standard of 
performance. Also observed was an apparently resilient form of self-
efficacy, meaning that even after a poor performance athlete performance 
expectation remained stable. 
According to Bandura's (1977) model of self-efficacy, previous 
experiences are considered to be the strongest predictor of self-efficacy. 
Positive experiences are considered to lead to higher levels of self-efficacy 
and negative experiences are considered to lead to lower levels of self­
efficacy (Bandura, 1977; Jones et a/., 2002; Fung, 2002; Gernigon & 
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Oelloye, 2003). This suggests that it is the quality of experience, rather 
than quantity of experience that impacts on efficacy levels. Bandura (1986; 
1997) found that resilient self-efficacy from strong experiences buffers the 
athlete against the effects of occasional poor outcomes. In a sports setting 
an athlete may have high self-efficacy due to a series of important wins in 
competition; these wins have reinforced the efficacy belief so, should the 
athlete suffer a considerable loss during competition, efficacy will not be 
affected due to the strong reinforcement of repeated previous success. 
IFindings by Gernigon and Oelloye (2003) support this due to a high level 
I 
of experience present in the athletes, hence a very strong sense of 
efficacy based on previous performances. This meant that although self-
efficacy levels could be used to weakly predict performance, the original I 
levels of efficacy were very high so the predictions could not easily be 
followed by significant performance differences. Findings by Miller (1993) 
also indicated a positive relationship between strength of efficacy and 
performance. 
A meta-analysis of coaching efficacy studies by Moritz et al. (2000) 
showed a moderate positive correlation between efficacy belief and sports 
performance. This suggests that the findings by Moritz et al. (2000) have 
good generalisability across sport due to the variety of sports being used 
by a number of different authors to measure differences between efficacy 
and performance within the studies used in the meta-analysis. This also 
indicates that with self-belief it is possible for an athlete to produce a good 
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performance. In a coaching context this could be used to great effect. If 
these findings are to be believed a psychological skills programme, built 
into training to work alongside and supplement physical training, could 
have a profound effect on instances of success through the increase of 
positive feelings, thoughts and beliefs (Miller, 1993). 
The meta-analysis by Moritz et a/. (2000) also found that efficacy is most 
influential when the participant possesses the skills to complete the 
behaviour and that discrepancies between beliefs and performance were 
more likely when there was no information on which to base the 
judgement. Efficacy is, therefore, more useful as a predictor of 
performance after a skill has been learnt rather than during skill learning. 
Moritz et a/. (2000) also concluded that performance is a greater predictor 
of efficacy than efficacy is a predictor of performance. 
This echoes the "chicken and egg" question of causality noted by Pajares 
and Schunk (2001) in their research on efficacy and its use as a predictor 
of academic achievement. It was suggested by Feltz (1982) that 
experience with the specific task over a period of time was a possible 
cause of performance becoming a greater predictor of efficacy. This is 
supported by work from Bandura (1997). Pajares and Schunk (2001) also 
observed that when assessment was task specific, efficacy prediction was 
enhanced. This may be due to a concordance of the measures being 
used. In order to accurately predict performance using self-efficacy, it is 
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necessary for there to be concordance between efficacy measures and 
the performance measures. Measuring efficacy of an athlete to perform a 
specific skill and then using this to predict performance in a game situation 
was not appropriate due to dissimilarity - and therefore, low concordance 
- between the measures. When observing an athlete it is more 
appropriate to observe the skill, such as tumble turns in swimming, and 
then use this to predict the speed and quality of these turns in the race 
situation; these two measures have concordance. 
A limitation in the study by Moritz et al., (2000) was that there was little 
attention paid to post-performance efficacy. Bandura (1997) found that 
although efficacy affects performance, the effects of performance on 
subsequent efficacy are greater and, therefore, worth researching. This 
was supported by studies by Feltz (1982), McAuley (1985) and Multon et 
aI., (1991) who found that following the undertaking of an education 
programme, post-treatment effects on self-efficacy are greater than the 
pre-treatment efficacy is on performance. Therefore the result of a 
successful performance generates a greater effect on efficacy than the 
effect that a high efficacy has on subsequent athletic performance. 
When relating efficacy to the prediction of academic performance Holden 
et aI., (2003) found efficacy to be a useful predictor of educational and 
occupational attainment and potential career development. The study 
found that those who presented higher efficacy values had greater 
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aspirations in terms of career development and improved perseverance to 
undertake more challenging roles. 
2.9 Summary 
Having reviewed relevant research and looked in some detail at Coach 
Education modules available as part of the coach education programme at 
the University of 8edfordshire, it is indicated that there are several issues 
to be addressed within this study. Coach education is a complex task and 
coaches all have independent styles and personal beliefs supported by 
research or their own internally held beliefs. The University Coach 
Education courses aim to meet these differing needs in many students 
from a variety of sporting backgrounds and provide extensive supporting 
background knowledge on the theory of coaching in a relatively small 
amount of time, to coaches from a variety of different sports. This is an 
intense task and will have an uncompromising impact on the coaching 
efficacy of the students involved. Through completion of this study I hope 
to explore some of these issues, in particular the reasons for changes in 
efficacy and the issue of retention of these changes in efficacy. 
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Chapter 3. Practical Considerations and Approach 
A well-established coach education programme is in existence and 
available for students undertaking Sport and Exercise Science related 
pathways at the University of Bedfordshire (formerly Luton). Coaching 
modules are a core part of the Coaching Science degree, but are optional 
for all other pathways. These modules are further supported within the 
Division of Sport by Work Experience modules, which are core/optional 
depending on the specific degree pathway. Each coaching module 
provides 13 weeks of timetabled lectures for two hours per week and 
tutorial/practical sessions for one hour. 
The University Coach Education programme has three distinct levels. It 
begins at Level One with the Introduction to Coaching module. This is 
made up of a number of components aimed at improving confidence and 
imparting general coaching theory to support the practical at a basic level. 
Level Two (Developing Coaching Study and Skills) aims to enhance 
previous knowledge with greater depth and complexity in some topics 
areas and to encourage reflective practice on practical coaching tasks. At 
Level Three students undertake Advanced Coaching Study and Skills 
which incorporates previously studied theory and explores these areas in 
greater depth and specificity to their chosen sports and topics, whilst 
supporting the information with relevant research and literature from 
academic sources such as peer reviewed journals. At this level there is 
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greater emphasis on critical reflection, academic research and analysis of 
coaching performance, as these are deemed key to improving coaching 
performance when the degree programme was formulated. Students are 
also encouraged to develop their own coaching style and take on board 
the implications of current developments within the coaching environment, 
particularly in their chosen sport. 
The modules require the completion of two comprehensive assignments to 
be submitted by week 14 of the academic calendar. As a course 
requirement, all students in Levels Two and Three must undertake a 
National Governing Body award of their choice during the course of the 
module. This provides additional academic credit depending on the level 
of the award. At Level One, students are not required to gain a leaders 
award such as the ASA (Amateur Swimming Association) Helpers 
Certificate until semester two when they can take the Practical Coaching 
module. At Level Two students must gain a Level One award such as the 
FA Level One Club Coach, and at Level Three students must either 
complete a Level Two award such as the ASA Swimming Teachers or 
complete a further Level One award from a different sport governing body. 
All of the modules also incorporate a practical aspect of assessment. At 
Level One, students are required to undertake a placement shadowing a 
qualified coach for a minimum of 15 hours. At Levels Two and Three 
students are required to undertake practical coaching experience for a 
minimum of 15 hours. 
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Bandura's (1994) self-efficacy 'areas of gain' within the context of the 
University Coach Education programme each area needs to be 'translated' 
from self-efficacy terms to sport-related terms. For example, Bandura's 
Personal Experience is better described as 'Practical Coaching', 
exemplified by practical experience garnered in Level One and Level Two 
modules. Bandura's three remaining areas may be re-iterated as follows: 
• Vicarious Experience becomes 'Coach Observation' - coach 
shadowing, attending coaching demonstrations, lectures and 
examples of coaching situations and theory; 
• Social Persuasion develops into both formal and participatory 
aspects of the NGB and University Coach Education programme -
lectures, situational examples of practice, and working with other 
coaches; 
• 	 Physiological Factors is embodied in the concept of 'Well-being' ­
heightened understanding of the physiological parameters from 
lectures and practical coaching and (possible) attainment of mental 
and physical well-being by implementation of these concepts. 
The Coaching Efficacy Scale (Feltz et a/., 1999) was the chosen tool to 
measure the effectiveness of the University Coach Education programme. 
It was chosen for the reason that it assessed coaching ability, not athlete 
outcome (success). Many variables affect the performance of an athlete; 
for this study the aim was to assess coaching ability and not these athlete 
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affecting variables. Should athlete outcome have been chosen as a 
measure of success of the coach education programme, athletes would be 
being assessed in their sporting ability and their ability to follow the 
coaches' instruction. By selecting Coaching Efficacy as the tool with which 
to measure the coaches' confidence in their coaching ability as a result of 
the coach education programme, it is possible to illustrate how effective 
the Coach Education programme had been. 
For a coach, self-efficacy is vital as much of the coach's confidence in their 
ability transfers as the athletes' confidence in the coach; t,his can be a 
powerful motivational tool. Through assessment of the coaches' 
confidence in their ability it is possible to observe whether they have 
gained knowledge, how they have used this knowledge, and whether they 
feel confident in utilising the skills they have learnt. If a coach is confident 
in their ability to affect a change in their athletes, they are more likely to 
succeed if the self-fulfilling prophecy (Horn et a/., 2001) is to be believed. 
Coaching also affects many aspects of an athlete's sporting experience, 
including their motivation, character, and strategic knowledge in addition to 
their technical ability. The coach needs to be confident in their own ability, 
as well as have the theoretical knowledge of how to implement this effect 
in the athlete's experience. The CES 'quantifies' how confident a coach is 
in affecting a change in their athletes in each of these aspects, all of which 
are focussed on during the university's coach education programme. Much 
of coaching is about self-belief and although outcome is important, 
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participation coaching is just as vital. As such, the CES as a tool is an 
effective measure of coach education without measuring the coach by the 
standards of their athletes' performance. 
All four dimensions of the CES (Technique, Strategy, Character, 
Motivation) are covered to varying degrees throughout the university 
course. Some of these elements are catered for in greater depth on the 
sport specific National Governing Body awards that students are required 
to undertake as part of the degree. The NGB awards are relied upon to 
provide detailed sport specific knowledge as the wide range of sports 
coached by the students on the university course cannot possibly be 
covered in sufficient depth by the university teaching staff in the time !
1 
1available. Strategy and technique are addressed in general terms within 1 
the programme, e.g. skill acquisition and periodisation. Coaching styles, 
psychology and goal setting are some examples of topics covered that 
would support the motivation scale of the CES, while coaching disabled 
children, coping with injuries, performance analysis and reflective practice 
would support character building. Strategy could include planning and 
periodisation, while technique could include communication and the 
delivery of sessions. 
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Chapter 4. Quantitative Method 
4.1 Participants 
Prospective participants approached to participate in the study included 
120 coaches from the undergraduate Coach Education programme at the 
University of Bedfordshire (formerly Luton). A total of 47 people 
volunteered to take part (28 male, 19 female), at 3 different levels of study 
as part of undergraduate Sport and Exercise Science degree pathways, '.~ 
and were sub-grouped as follows = Introduction to Coaching - Level 1 
1.
:.!.•.....•.~.•.•
';", 
(n=20); Developing Coaching Study and Skills - Level 2 (n=18); and, 
Advanced Coaching Study and Skills - Level 3(n=9}. Random selection is 
preferable as it prevents selection bias. In this instance random selection 
was unavailable due to the necessary grouping of students according to 
the level at which they are studying, therefore convenience sampling was 
used. The mean age of the participants for each level was 23 years (± 
7.87), 21.06 years (± 2.65) and 25.44 years (± 7.40) respectively. All 
coaches completed the same questionnaire three times: pre-education, 
post-education and as a follow up six weeks after their modular 
experience. 
Level 1 
Level 2 
Level 3 
Experience (yrs) 
1.1 
2.67 
10 
Table 1: Subject details 
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Number 

20 

18 

9 

Age (yrs) 
23.00 
21.06 
25.44 
4.2 Design 
The study followed a two-way, mixed (three groups; three conditions) 
research design. The independent variables were the coach education 
programme, which had three between group conditions (level one, level 
two, level three), and the time of testing which had three within group 
conditions (pre-, post-, retention). The dependent variable was coaching 
efficacy, as measured by the CES. 
4.3 Materials 
The Coaching Efficacy Scale (CES; Appendix 1) developed by Feltz et al. 
(1999) was employed in order to assess coaching efficacy. This is made 
up of 24 Likert scaled questions relating to aspects of coaching, and all 
commencing with "How confident are you in your ability to ... " Responses 
can range from 0 representing not at a/l confident to 9 signifying extremely 
confident. As well as providing a global score of overall coaching efficacy, 
the CES measures four sub-dimensions of coaching efficacy, with 'game 
strategy' efficacy and 'motivation' efficacy both indicated via 7 questions 
each, 'technique' efficacy by 6 items, and 'character' building efficacy by 4 
questions. Confirmatory factor analysis from previous research using the 
CES by Feltz et al. (1999), Malete and Feltz (2000), Fung (2003), and 
Sullivan and Kent (2003) indicates that the scale has high internal 
consistency, with coefficient alphas reported for both the total scale and 
the four dimensions closely grouped in the region of r=0.90. Furthermore, 
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the scale exhibits acceptable reliability, with Feltz et a/. (1999) and Malete 
and Feltz (2000) reporting test-retest scores ranging from r;::0.72 to 0.88. 
As this is an intervention study, informed consent forms (Appendix 2) were 
given to all participants for signing prior to completion of the first 
questionnaire. 
4.4 Procedure 
The participants were approached at the beginning of their first coaching 
lecture at all three levels. A brief description of the study and its 
background were given (Appendix 3) and the students were invited to 
participate by completing an informed consent form and the first stage 
(pre-education) questionnaire. This took approximately 20 minutes to 
complete. The students were informed that they would be contacted again 
following completion of their module to repeat the questionnaire either by 
email or during attendance at a lecture. The post-education questionnaire 
was administered during the last two lectures (weeks 11 and/or 12 of the 
module) and via email for those who did not attend (Appendix 4). The final 
questionnaire (retention) was administered when students collected their 
assignments and via email approximately six weeks after completion of 
the module and assignments, but prior to confirmation of their grades. 
The questionnaires were analysed by calculating the median scores for 
each sub-scale and the global score. The scores calculated were median 
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scores as these better represent the central tendency of the ordinal data. 
This was completed by ordering all the scores and finding the middle 
value. For each sub-scale there are a number of specifically related 
questions. Using the information and reliability score sheet from the CES 
information sheet (Appendix 1), the answers to the questions were 
separated and the median values calculated for each sub-scale. 
4.5 Statistical Analysis 
Upon completion of the data collection all questionnaires were analysed 
and the global, motivation, character, technique and strategy scores 
calculated using the CES information sheet to determine the questions for 
each SUb-scale. Following completion of the questionnaire collation, all 
data were input into the Statistical Package for Social Sciences (SPSS) 
version 12.0. The package was then used to calculate the median and 
inter-quartile range for the global scores for each group for the pre-, post-
and retention conditions for each of the three years. The same information 
was then calculated for each of the sub-scales for the pre, post and 
retention conditions. 
After analyzing the descriptive statistics, statistical tests were completed to 
satisfy the objectives of the study. The data is defined as ordinal data as it 
has an order but its points are not of equal distance apart. This means that 
it should be analyzed using non parametric statistics. 
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In regards to the treatment of Likert scale derived data as parametric or 
non-parametric, Jamieson (2004, p1217) rightly asks the question, "What 
approach should one take when specialist texts say 1 [sic] thing, yet actual 
practice differs?" Blaikie (2003) contends that it has been common 
practice for Likert-type data to be treated as interval-level. A recent 
example of this practice is Miller et a/. (2006, p3) who assert that, "an 
ordinal scale when the distance between each of the points can be 
considered equally spaced part [sic - §part?] ... is then referred to as a 
quasi-interval scale." As justification for then treating this 'quasi-interval' 
data as interval, Miller et a/. (2006) misrepresent Fink (2002) as supporting 
I•this mistreatment of the data by arguing that Fink affirms the ordinal scale is robust enough to confidently state that a 'strongly agree' response is 
higher or greater than an 'agree' response. Fink (2002) is not encouraging 
interval treatment of ordinal data; he is simply underlining the rank-order 
nature of the ordinal scale data. At the same time, the implication is that 
the ordinal scale data is discrete and not continuous. Pett (1997) and 
Blaikie (2003) both emphasize the discrete, ordinal nature of Likert-derived 
data. 
Where the resolution of the data is high, ie. where the number of 'points on 
the scale' is high, then the data can be seen to be continuous. Where the 
resolution is low, as with a 5-point Likert scale, then the data is said to be 
discrete. This in itself is not sufficient to disallow parametric treatment of 
the Liker-derived data. One needs to look beyond the quantitative 'coding' 
37 of 103 
of the scale (1 through 5) and back at the qualitative 'meaning' of the 
measure (strongly disagree through strongly agree, for example.) 
Tabachnick and Fidell (1983) make the critical distinction; if the coded 
quantitative scale numbers are used to designate discrete categories of 
qualitative assertion they are probably not in an appropriate form for 
parametric analysis, because qualitative assertions are usually verbal and 
not numerical and therefore do not ordinarily fall along a quantitative 
continuum. Cohen et al. (2000) assert that it is inappropriate to infer that 
the qualitative feeling between any two points on a discrete, qualitative 
scale matches an equivalent intensity of feeling elsewhere on the scale; 
nor does the coding of the qualitative feeling onto a quantitative scale act 
in any way to normalise the distance between points on the scale. 
In light of the preceding points, it is appropriate to treat the data collected 
in the current study in a non-parametric fashion. Jamieson's (2004, p1218) 
closing statement eloquently defends this stance: 
is it valid to assume that Likert scales are interval-level? I 
remain convinced by the argument of Kuzon Jr et al. [1996], 
which, if I may paraphrase it, says that the average of 'fair' and 
'good' is not 'fair-and-a-half'; this is true even when one assigns 
integers to represent 'fair' and 'good'! 
For the hypothesis 
• establish if variability of efficacy exists within each of three 
levels of education (8andura, 1997) ie. Pre-, Post- and 
Retention assessments within each of Level 1 ,2, and 3, 
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a Friedman's two-way rank order ANOVA was carried out as there were 
three samples which were related to each other. A Wilcoxon's Signed rank 
test was carried out post hoc to establish where any pairwise differences 
might lie. 
For the hypothesis 
• establish 	if variability of efficacy exists across each of three 
levels of education at each respective intervention 
assessment; ie. Pre-, Post- and Retention assessments 
between Levels 1, 2, and 3, 
a Kruskal-Wallis rank order ANOVA test was used for each intervention 
across the three years as there were three samples but they were un­
related. A Mann-Whitney rank test was performed post hoc to determine 
where the pairwise differences occurred. 
For the final hypothesis 
• where 	 variability exists, to examine longitudinal effects of 
coach education on coaching efficacy on each of two 
cohorts: Level 1 through 2 and Level 2 through 3, 
a Wilcoxon's signed rank test was performed to assess the students as 
they progressed from one year to the next, as the samples were related. 
39 of 103 
Chapter 5. Qualitative Method 
5.1 Design 
Due to constraints of time, two methods were used for this part of the data 
collection. Prior to commencement of this data collection ethical consent 
was acquired. The first was one-to-one interviews, with open questions to 
encourage personal answers, preventing answers that were guided or 
forced. The questions followed an identical sequence for all and the same 
interviewer was used in order that there was no altered emphasis placed 
on the questions. Also, the questions were graded and became more open 
in manner as the interview progressed allowing the participants to become ~ 
more at ease before answering the later more elaborative open-ended I
I 
1questions (Creswell, 2003). i 
The second method used the same questions but elicited an email 
response as many of the students had returned home for the summer. 
These questions were answered in narrative format by the respondents 
and if they required any assistance then the option was available for them 
to request a prompt via email. 
The students used for this area of the study also took part in the 
quantitative area of the study. These students were chosen to obtain a 
perspective from each level of study within the University's coach 
education programme, and each level is represented in the data collection. 
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The subjects were approached verbally and by email to take part in the 
qualitative section of the study, but the response rate was poor. All who 
responded were included in the data set. 
A limited number of questions (5) were used to prevent confusion or 
repeating of answers. Probes and rephrased questions were used in order 
to maximise responses/ensure understanding of the questions, and to 
enable clarification or elaboration on certain statements or ideas. 
Prior to commencement of the interview stages the questions were 
checked and advice was sought from experienced colleagues in the area 
of qualitative research (Dr Ian Jones (Senior Research Fellow) and David 
Turner (Senior Lecturer in Sports Coaching» who have both undertaken 
qualitative research in the area of sport science. 
One to one interviews were recorded and then transcribed, taking care 
that content or meaning was not altered. The recordings were then logged 
with the transcribed interviews and the email responses to the questions. 
These were protected by password on computer. 
5.2 Procedures 
The procedure for interview was as follows. Participants were welcomed 
and thanked for giving up their time to take part in the study. They were 
then given a definition of coaching efficacy: 
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'Bandura (1997) stated self-efficacy to be the belief in ones capability to 
organise and complete specified tasks to generate a predetermined 
outcome.' 
This clarified the topic and gave a context for the answers and something 
to relate them to. The first question was, "Do you feel that your own 
coaching efficacy has changed over the course of the programme of the 
coaching modules?" This was to elicit an understanding of how they 
thought their efficacy had changed and to encourage their thought process 
on the topic. This was followed by, "How?", to encourage further the 
thought process and for further ciari'fication of their answers. 
The second question was, "What sources of experience do you attribute 
these changes to?" This question draws the focus into the reasons for 
their previous and current levels of efficacy and what may have caused a 
change in these levels. It is still broad and allows for further probing and 
allows personal ideas to formulate and be put across. 
The third question was, "In what aspects of coaching do you feel 
mostJIeast confident in?" This draws their attention to specific aspects of 
coaching and in particular those focussed on by the Coaching Efficacy 
Scale (CES). 
The fourth question was, "For each of these aspects where do you feel 
this High/Low has come from?" This encouraged the participants to 
42 of 103 
attribute aspects of their study to changes in their efficacy in particular 
areas, more specifically those focussed on by the CES, and to determine 
why they were more or less confident in a particular area. 
The final question was, "Overall what do you feel is the effect of your 
coaching efficacy now and in the past on your practical coaching ability?" 
This drew together their coach education experience as a whole and 
aimed to elicit a general picture as to how their coaching efficacy had 
changed and how it had affected their practice. 
Probes were pre-prepared for each question and were used as 
appropriate during questioning (Appendix 5). 
5.3 Analysis 
The analysis of the data took 5 steps (Jones and Gratton, 2003). The first 
step was to read each of the transcribed interviews and draw out key 
statements for each question. Next for each question/main theme, sub­
themes were identified through reading the statements from interviewees 
and identifying the groupings of the answers. Following this, the 
statements were then categorized into the identified sub-themes for each 
question. Once this had been completed for all questions the data was 
collated in preparation for analysis. 
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The analysis was undertaken in a logical sequence looking at the sub­
themes for each main theme and identifying key/reoccurring points and 
supporting these with quotes from the inteNiewees. This was completed 
for all of the 5 main themes. Finally a summary of the data collection was 
then generated to indicate the overall results of the analysis. 
5.4 Rationale 
One of the drawbacks of my previous study (Marshall, 2004) using solely 
the CES questionnaire was that it did not give reasons as to why coaching 
efficacy did or did not change as a result of coach education. There has 
been a developing recognition of the benefits provided by qualitative 
analysis in sports psychology related topics (Strean, 1998), which is an 
important factor to consider if this research is to be of benefit to coach 
educators and to impact on the future methodology of coach education 
courses. 
Through the use of qualitative methods, the more in depth study 
undertaken helped to explain the quantitative results and provide reasons 
for possible unexpected results by putting them in a more meaningful 
context. By exploring participant's personal feelings of coaching efficacy 
and their beliefs as to what affects this in a coaching context, it offered 
opportunities for coach education to be improved, enabling better 
prepared and more confident coaches to be developed. It enabled myself 
as the researcher to understand how coach education impacts students 
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and what the consequences of the particular parts of the University Coach 
Education Programme are in terms of efficacy of the coaches/coaching 
students attending. 
Due to the importance of qualitative research, I designed the questionnaire 
to fulfil the brief mentioned previously in section 5.1. The aim of the 
questionnaire was to identify the reasons for the changes in coaching 
efficacy and what factors were most prevalent in causing these changes. 
This will help fellow researchers and coaches to have a greater 
understanding of the education being given to coaching students and what 
their actual needs are with regard to improving their coaching efficacy in 
the four CES areas (motivation, character building, teaching technique and 
game strategy). 
The qualitative questionnaire was designed with the assistance of Dr Ian 
Jones and David Turner who have both undertaken qualitative research in 
the area of sport studies. The questions were formulated by looking at 
previous research and it findings (Marshall, 2004). The questions raised in 
the discussion (Marshall, 2004) became a focus for the questions to be 
asked in the present interviews to try to gain an improved understanding of 
what specific education tasks/behaviours had the greatest effect on 
efficacy. Taking into account recent research (Sullivan and Kent, 2003) it 
was important to use qualitative research to its maximum effect to add the 
greatest possible amount of information to aid understanding of the 
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quantitative outcomes. Prior to commencement of the interview stages the 
questions were checked (Jones and Gratton, 2003) and advice was 
sought from learned colleagues in the area of qualitative research. 
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Chapter 6. Quantitative Results 
6.1 Introduction 
Due to the complexity of the results, this section has been split into sub­
sections, allowing easier reading and improved understanding. The results 
will first report descriptive statistics to scrutinize for general trends in the 
data. Secondly, statistics were used to determine whether the differences 
observed between groups and conditions are significant. 
6.2 Descriptive Statistics 
Following data collection, all data were input to the Statistical Programme 
for Social Sciences (SPSS) Version 12.0 for analysis. A median general 
score for each of the conditions (pre-, post-, retention) across all groups 
was calculated to give an overall picture of the results. Each item on the 
questionnaire was reported as a level of efficacy on a scale of 0 - 9. 
Pre Education Post Education Retention 
Introduction 
Median 
7.00 
lOR 
5.00 7.75 
Median 
7.00 
lOR 
6.00 8.00 
Median 
7.00 
lOR 
7.00 8.00 
Developing 
Advanced 
6.00 
7.00 
6.00 
6.75 
7.00 
7.00 
7.00 
7.00 
6.13 
7.00 
7.00 
7.00 
7.00 
7.00 
6.63 
7.00 
7.88 
7.00 
Table 2: Descriptive Statistics for Pre-, Post- and Retention for each year ofstudy. 
*Some respondents marked across 6-7 or 7-8; these were entered as 6.5 and 7.5 
respectively, thus producing the 0.125 gradations. 
These results demonstrate that efficacy was higher following the 
educational experience in the Developing Coaching group, but that this 
level of efficacy was retained by all students subsequent to completion of 
the module and assignment collection. Interquartile range (IQR) is a 
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measure of dispersion. The IQR is very close to the median in most 
instances indicating that the data are not highly dispersed, therefore it 
demonstrates consistency. 
6.3 Statistical Significance 
Upon completion of the descriptive statistics analysis, several different 
statistical tests were performed to assess the data relative to the 
hypotheses. The data were first analysed using a non parametric 
Friedman's test to assess for any differences between the conditions pre 
education, post-education and retention. A test was completed for each of 
the years of study that data were available for. 
I ntrod uction Developing Advanced 
N Chi df p N Chi df p N Chi df 
General 12 0.97 2 0.616 14 5.20 2 0.07 8 8.33 2 
Motivation 12 2.88 2 0.237 14 3.00 2 0.22 8 1.37 2 
Strategy 12 0040 2 0.819 14 8.15 2 0.02 8 1.73 2 
Character 12 0.59 2 0.744 14 3.88 2 0.14 8 2.48 2 
Technique 12 3.77 2 0.152 14 0.78 2 0.68 8 1.75 2 
Table 3: Statistical Scores for Friedman's test for each year of study. Bold 
shows sig. at 0.05 
p 
0.51 
0.50 
0.42 
0.29 
0.42 
These results indicate that there is no statistical difference between the 
conditions overall or for each of the sub-scales in the Introduction or 
Advanced group. For the Developing group a statistical difference was 
present for the sub scale of strategy, hence a post hoc analysis was 
completed. The score for the general differences was very close to 
demonstrating a statistical difference therefore whilst not strictly necessary 
a post hoc analysis was also undertaken for this. The post hoc analysis 
completed was a Wilcoxon test. Both of these presented a pre-education 
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vs. retention difference, with the general score producing p =0.035 and 
the strategy dimension giving p =0.023 in the Level 2 Developing group. 
Post-education vs. retention was not significant for the Developing group. 
As a secondary analysis, to determine if a parametric analysis would have 
greater power, the above data was analysed via ANOVA (Appendix 6.) 
The significant outcome at Strategy/Developing (p =0.02) was echoed in 
the parametric analysis (p =0.026), as was the 'near significance' (p = 
0.07 vs. P = 0.051) at General/Developing. The only difference in 
outcomes was a significant outcome at Technique/Developing (p =0.014) 
which was not evident in the non-parametric analysis (p = 0.68.) This final 
outcome is an anomaly not consistent with the 'common sense' reading of 
the raw data. 
The data were then analysed using a Kruskal-Wallis test to determine the 
differences between each condition across the three years of study. 
Pre Education Post Education Retention 
N Chi df P N Chi df P N Chi df 
General 44 3.32 2 0.19 47 2.28 2 0.32 34 0.92 2 
Motivation 44 1.78 2 0.41 47 3.25 2 0.20 34 1.47 2 
Strategy 44 5.47 2 0.07 47 3.23 2 0.20 34 2.37 2 
Character 44 2.15 2 0.34 47 4.99 2 0.08 34 1.91 2 
Technique 44 5.66 2 0.06 47 1.32 2 0.52 34 0.53 2 
Table 4: Statistical Scores for Kruskal Wallis Analvsis for each condition. 
P 
0.63 
0.48 
0.31 
0.38 
0.77 
These results indicate that there is no statistical difference between the 
conditions overall between each year of study. The score for the post-
education character and the technique and strategy sub-scales in the pre­
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education condition were very close to demonstrating a statistical 
difference therefore, whilst not strictly necessary, a post hoc analysis was 
undertaken for these. The post hoc analysis completed was a Mann-
Whitney test. Both technique and strategy presented a pre-education 
difference; between the Developing and Advanced years of study, the 
technique sub-scale (p= 0.015) and the strategy sub-scale (p= 0.029) for 
differences between Introduction and Developing years of study. 
Character presented a post-education difference between the Introduction 
and Developing years of study (p=0.025). As a secondary analysis, to 
determine if a parametric analysis would have greater power, the above 
data was analysed via ANOVA (Appendix 7.) The near significant outcome 
at Technique/Pre-education (p = 0.06) was echoed in the parametric 
analysis (p = 0.067), as was the near significance (p = 0.07 vs. P =0.076) 
at Strategy/Pre-education. The outcome at Character/Post-education 
which approached significance in the non-parametric analysis (p = 0.08) 
made no approach to significance in the parametric analysis (p == 0.613.) 
To compare longitudinal effects of the coach education programme a 
Wilcoxon test was carried out to determine whether there was a significant 
difference between efficacy scores calculated for the same students 
during two consecutive years of study. The results indicate that there is no 
significant difference in efficacy between the students in their consecutive 
years of study i.e. their first and second year and then their second and 
I 
I 
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third year, with all comparisons generating values p ;?! 0.05 (Appendix 12). 
In the absence of any significant or near significant findings, the 
secondary, parametric analysis was deemed unnecessary. 
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Chapter 7. Qualitative Results 
7.1 Introduction 
Due to the complexity of the results, this section has been collated in the 
form of tables, allowing easier reading and improved understanding. The 
results demonstrate a variety of opinions and views, in particular, about 
key areas of importance of in coach education. Due a small (n) all 
qualitative data was combined. This said many of the comments were 
similar regardless of level and the nature of responses indicated a feeling 
of success and enjoyment coupled with a learning affect. All participants 
mentioned that they clearly realised there was a lot more to learn about 
coaching and that you could never know too much as evidence and 
research constantly changed. 
7.2 Themes and Sub-Themes 
Table 5: This question was, "Do you feel your efficacy has changed over 
the course of the programme of coaching modules?" 
More thought for planning 
More preperation for delivery 
More qualifications and knowledge 
Feel more confident after studying 
Gained knowledge from lecturer's talks 
Learning the structure and underpinning theory and principles of coaching 
More critically reflective 
Positive Confidence to change and adapt different coaching styles and methods 
Increased confidence to develop and meet the needs of athletes 
Influence on coaching 
efficacy 
Modules helped me to focus on the sports I wanted to excel in and confirmed my 
career choice 
Able to fulfill necessary expectations set upon coaches to become sucessful 
Helped me to define own individual goals and set targets for qualifications and 
knowledge 
Helped me to understand and motivate my athletes to enjoy their sport as well as 
imporve 
Neutral Soorts Leaders Award different to coachir,ii modules SLA more specific 
Negative More knowledge needed 
Has not coached so not sure if ability has changed, felt good before 
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Table 6: This question was, "What sources of experience do you attribute 
these changes to?" 
All modules 

Modules How to coach and why 

Greater background knowledge 

Understanding and applying the science 
Shadowing a coach - more skill knowledge 
Communicate more clearly and project voice 
Practical Experience as a tutor at college has help to focus learning with regard to the 
Experience 	 science of coaching 
Experience and making mistakes - understanding why lack of enjoyment or 
progress 
Coaching employment - experience can only increase and help me to become 
Sources of adaptable, flexible and a successful coach 

experience Knows what to look for in a participant 

NGB Courses 	 As a result of new interests from studies 
Confirmation that doing the right things and learning new techniques 
Whole University experience 
ApPointment as National coach 
Other 	 Understanding that time is the basis for improving confidence 
Indication from staff that nothing is impossible 
Provision of possible career and coaching paths 
Approachable and helQj'ullecture staff 
I
"I 
11.Table 7: 	This question, "In what aspects of coaching do you feel 
~. 
:J 
" 
most/least confident?" 
Planning 
Made it a rule to never coach above the level I can play 
Research sports through friends, books and the internet, so I can successfully 
Technique 	 coach new sports to young people 
Overall confident in technique - If I can't demonstrate I will use a player 
Third most confident subscale of CES 
Delivery - least confident 
confident but become too focussed on the end result 
Strategy Most confident subscale of CES 
Matchplay least confident - need to be into their own game 
A reaction rather than planned 

I believe that a successful coach should find the balance between winnng, lOSing 

Areas of High/Low Character and having fun 

Efficacy Fourth most confident subscale of CES 

Most confident subscale of CES 
Feels more enthusiastic - contributes to motivation 
Difficult to encourage children when they are never going to win 
Motivation 	 Difficult to motivate boys 
Second most confident subscale of CES 
The ability to motivate comes from personal experience 
More confident in motivation and technique 
Motivation and technique go together strongly 
Other 	 Lack of knowledge about the specific sport gives reduced confidence 
Administration least confident 
Reverse confidence of motivation and strat~12 months ago 
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Table 8: This question was, "For each of these aspects where do you feel 
this high/low has come from?" 
Technique Adults can be more technical when being taught 
Workinq with elite performers 
Strategy 
Realisation that there is more to learn and not as good as thought 
Practical Experience 
Good self analvsis 
Location of High/ Low 
Efficacy 
Character 
Motivation 
iTraits are the same 
Natural enthusiasm 
Children can be more enthusiastic cheerful and open 
From sport of Karate 
Difficult to motivate boys due to lack of experience 
Very positive person 
Other 
Different ages - changes in style 
All come from own personal sporting experiences 
Lack of time to complete paper work effectivley 
Table 9: This, the final question was, "Overall, what do you feel is the 
effect of your coaching efficacy now and in the past on your practical 
coaching ability?" 
Lower for the right reasons 
Knows what needs to be improved 
Higher targets 
Will become a great coach 
Increased as found out how to improve and what needed to do 
Positive 	 Feels more confident 
Higher now because of theoretical knowledge to support coaching methods 
technically and strategically 
Knows how to unlock knowledge gained 
Knowledge of sports science helps to combine evidence based theory with vast 
practical experience 
Confidence to know that have attended courses and have the qualifications, 
experience and knowledge to be successful 
Overall effect on There are always improvements, my way of doing them is to attend courses, watch 
Coaching Efficacy other coaches, develop my own sporting skills 
Better coach than before but still more to come 
Still a lot more to learn to achieve study aims and be a good coach 
Neutral Need to know that I am not only good at coaching, but at the sport as well 
Hopes is a Qood coach, but lots of opportunities to aain more knowledge 
Lower now than when started 
Negative 	 Felt confident prior to study 
Confidence dropped due to knowledge that there is more to learn 
Needs more work experience 
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7.3 Summary of Results 
The results indicate a number of different responses and opinions as to 
what the effects were on the coaches' personal efficacy. The participants 
come from a variety of sports and this is reflected in their responses. As a 
general reflection of the results, all participants noted that they felt they 
had a lot more to learn and that although they felt they were good 
coaches, they could improve further and gain more knowledge to help 
them further enhance their athletes' performance. Many coaching students 
also noted that when starting the course they felt a drop in their coaching 
efficacy as they felt really confident in what they were doing prior to 
studying. They then found that there was a great wealth of knowledge still 
to be gained and that only with that could they start to coach to their 
maximum potential. 
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Chapter 8. Discussion 
8.1 Principal Aims 
The aim of this study was to utilise the Coaching Efficacy Scale (CES) to 
identify the affect of a University Coach Education programme on student 
coaches. The intent was to provide an insight into the ability of the 
prog'ramme to improve a coach's theoretical knowledge. In addition it was 
intended to monitor how this improvement of knowledge could in turn 
improve their confidence to coach their particular sport well, and affect a 
change in their athletes' performance. 
8.2 Objectives 
Having analyzed the data collected, it was possible to determine if the 
following objectives had been met: 
• establish which teaching methods have the greatest effect on 
factors related to coaching efficacy and efficacy retention; 
the study has indicated that a variety of methods affect 
coaching efficacy and the specific method that impacts the 
most is specific to the individual coaching student, although 
practical experience was an important consideration for all. 
• establish whether university coach education courses or 
National Governing Body coaching courses have the greater 
influence on efficacy, via qualitative interviews; the data has 
demonstrated that while sport specific courses have their 
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place, the University Caach Education Programme have the 
greater influence an coaching efficacy as it covers multiple 
camponents including generic coaching theory . 
• establish 	if variability of efficacy exists within each of three 
levels af educatian (Bandura, 1997) ie. Pre-, Past- and 
Retentian assessments within each af Level 1, 2, and 3; the 
data collected indicates a statistical difference for Level Two 
from pre-education to retention for general coaching efficacy 
and the Strategy dimension. All other Levels and dimensions 
had non-significant differences . 
• establish 	if variability of efficacy exists across each of three 
levels af educatian at each respective interventian 
assessment; ie. Pre-, Past- and Retention assessments 
between Levels 1, 2, and 3; the data indicates a significant 
difference between Level Two and Three for the dimension 
Technique at the pre-education data collection point, 
between Level One and Two for the Strategy dimension at 
the pre-education data collection point and for the dimension 
Character at the post-education data collection point. 
• where 	 variability exists, to' examine langitudinal effects af 
caach educatian an caaching efficacy an each af twa 
coharts: Level 1 thraugh 2 and Level 2 through 3. All 
comparisans demanstrated nO' significant differences 
between Levels One and Two, Levels Twa and Three. 
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Due to the number of objectives involved in this study, each will be dealt 
with in turn, by type. Quantitative will be considered first and then 
qualitative, with a summary of both to conclude. 
8.3 Quantitative Findings of the Study 
As part of the degree process students gain knowledge from numerous 
sources and often one realisation at the start of their University 
programme is that there is always more to learn. Consequently this 
realisation would concur with an initial fall in efficacy, which is likely to be 
present at all levels of study. Efficacy is then maintained or slowly 
increased by the constant increase of knowledge and experience 
promoted throughout the programme of study. This is indicated by the 
median scores for each group, which although similar, are supported by a 
narrowing of the inter-quartile range towards the higher end of the Likert 
scale. 
The study found that there was no statistically significant difference either 
during or following coach education for the Introduction and Advanced 
groups. For the Developing group a statistical difference (p=0.02) was 
noted across the three conditions (pre-, post-, retention) for the Strategy 
sub-scale and a near difference (p=0.07) was noted for General coaching 
efficacy. Both demonstrated a pre-education to retention data collection 
point difference in efficacy_ There was no statistical difference post­
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education to retention, indicating that the students retained their 
knowledge and confidence, but that their confidence did not increase or 
reduce. 
The comparison across conditions (pre-, post-, retention) gave a statistical 
difference between the Developing and Advanced groups for the 
Technique sub-scale (p=O.015). A statistical difference was also present 
between the Introduction and Developing groups for the Strategy sub-
scale in the pre-education condition (p=O.029), and for the Character sub-
scale in the post-education (p=O.025). This indicates that the students felt 
more confident following coach education in different sub-scales 
depending on their year of academic study, which also relates to the level 
of governing body courses they are required to undertake. 
For the longitudinal aspect of this study it was found that there was no 
significant difference between students' scores across each of the two 
consecutive years of study. Students were tracked across their 
Introduction and Developing years of study, or across their Developing 
and Advanced years of study. This indicates that the initial drop in 
confidence suggested by research has indicated there is no indication of 
improvement, but that by the end of their period of study the students have 
a more secure and realistic idea of their personal coaching ability and are 
more confident in their ability to affect a change in their athletes. 
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8.4 Qualitative Findings of the Study 
Qualitative analysis highlighted some key points under a number of 
themes and sub-themes. The first theme (Table 1), Influence on Coaching 
Efficacy had three sub-themes of Positive, Negative and Neutral. The data 
indicates that the majority of statements found the University coach 
education programme a positive influence on efficacy, with students being 
more confident in their ability and skills. Only two statements were of a 
negative nature, but indicated quite positive thought processes, as they 
noted the need for more knowledge and felt they could not comment as 
they had not coached since completion of their first module so they were 
not really sure of the influence. 
The second theme (Table 2), Sources of Experience had four sub-themes 
of Modules, Practical Experience, National Governing Body (NGB) 
Courses and Other. The data indicates that there are many sources of this 
increased efficacy as a result of the coach education courses. The most 
noted source was that of practical experience; all interviewees indicated 
this as a positive source of information and knowledge, whether taking a 
session or observing more experienced coach. Another important aspect 
of this theme was that of Other, where many students expressed the 
benefit of staff input and advice throughout the course with comments 
such as "The indication from staff that nothing is impossible" and "Having 
approachable and helpful lecture staff', 
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The third theme (Table 3), Areas of High/Low Efficacy had five sub-themes 
of Technique,Character, Strategy, Motivation and Other. The data 
indicates that there was a difference of opinion amongst the participants. 
This reflects the individual component of coaching and the individual belief 
systems that all coaches have related to their specific sports. In general, 
the majority of responses indicated that Motivation was the area that the 
student coaches felt most confident with. There was a difference of 
opinion over the sub-theme of Strategy with some students indicating a 
high confidence and others indicating that this was a problem area for 
them. On further investigation into answers given by the participants to the 
other questions, it appears to be related to the quantity of practical 
experience gained by the student - the more practical experience the 
greater the confidence in this particular area. The overall highlighted 
weakness was the sub-theme of Technique, with many students indicating 
that they will research the area, use players to demonstrate or in one case 
never coach higher than they can individually perform. 
The fourth theme (Table 4), Location of High/Low Efficacy had five sub­
themes of Technique, Character, Strategy, Motivation and Other. The data 
indicates that the Motivation sub-theme reflects personal enthusiasm 
for/from the sporting area participated/coached in and from the 
participants in the sport, namely children and their natural enthusiasm for 
something they enjoy. With regard to the Strategy sub-theme it was 
indicated that that the highs came from practical experience and the ability 
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to self analyse (critically reflect), whilst the low came from the realisation 
that "there is always more to learn and that they are not as good a coach 
as they originally thought". Overall the students indicated that the causes 
of the highsllows in aspects of their efficacy were personal to them, and 
were related to their coaching profile, experience and, in some cases, their 
own sporting success or failures. 
The fifth theme (Table 5), Overall effect on Coaching Efficacy had three 
sub-themes of Positive, Negative and Neutral. This final theme 
demonstrated that overall the students felt that they had benefited from the 
coaching modules/programme and were more confident. There was also 
an overwhelming indication that they all felt they had more to learn and 
more to give to their athletes in terms of expertise; they could be even 
better than they were. This is supported with the statements "Lower for the 
right reasons", "I know what needs to be improved" and "I am a better 
coach than before, but there is still more to come". An interesting outcome 
from this theme was that several of the participants noted that although 
they felt much more confident and secure in their ability and that their 
efficacy had improved, numerically and statistically it was lower after than 
prior to the modules. This was attributed to "my confidence dropped due to 
the knowledge that there is more to learn" by the students themselves. 
This indicates that they have understood what they have been taught and 
have the ability to critically reflect and apply their knowledge to better their 
coaching. 
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These findings suggest there has been an overall increase in efficacy, but 
this was preceded by an initial drop in efficacy when the courses/modules 
were commenced due to the realisation that there was more to learn, 
particularly the theoretical knowledge required by the students to underpin 
the technical/skill knowledge they already possess. There was a great 
amount of critical reflection taking place and all participants were able to 
highlight their coaching strengths and weaknesses. This enabled them to 
understand how to improve further and to obtain their goals. 
All have indicated that experience is key to success and that theory alone 
is insufficient. Many areas of coaching can only be enhanced by gaining 
practical experience and through the application of classroom knowledge 
to the practical situation. This data highlights some key areas to be 
considered within the world of coach education and could pave the way for 
further research into this area with a larger sample size. 
8.5 Relevance to previous findings 
8.5.1 Quantitative 
The study has produced some interesting findings when compared to 
available literature. Previous research has suggested that coach education 
can have a positive effect on coaching efficacy (Multon et aI., 1991). The 
results of the data analysis indicate that in most instances no significant 
differences were found between the different years of study. The only 
statistically different group was Developing for the Strategy SUb-scale. This 
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could be attributed to the module content, which requires all students to 
gain a National Governing Body Coaching Award as part of their academic 
assignment in addition to the gaining of practical coaching experience. 
Cushion et a/., (2003) and Harkin et al., (2002), both indicated that 
experiential learning is fundamental to coaching success and high levels 
of efficacy. This is also supported by Bandura (1994) who listed practical 
experience as one of the 4 key areas of self-efficacy gain. 
The lack of significant differences could be accounted for by a number of 
factors, the first factor being differing levels of experience. Although 
opportunity is provided for the gaining of practical experience as part of 
the module requirements, students arrive at the University with varying 
levels of qualifications and experience. Jambor and Zhang (1997) 
suggested that efficacy increased as a consequence of positive 
experiences and this was supported by Parker et a/., (2002) and Jones et 
a/., (2002). Fung (2002) said that having lots of experience was alone 
insufficient; the most important factor was the quality of the experience, be 
it positive or negative. Bandura (1994) indicated that positive experiences 
can provide positive gains and that negative experiences can provide a 
loss of efficacy. He also suggests that vicarious experience can play an 
important role in efficacy gains and although not the most beneficial 
method of efficacy gain can have an impact on the coach. All coaching 
modules provide opportunity for the coach to gain either vicarious or 
practical experiences therefore attempting to maximise efficacy gains, but 
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it is the quality of these experiences that is key and as mentioned 
previously one of the key realisations at the start of the University 
programme is that there is a great deal still to learn, so is this a cause of 
perceived negative experiences? 
With students entering the University programme with differing levels of 
experience and qualifications some students may have a more resilient 
efficacy reinforced by the practical experiences that cannot be impacted 
by minor difficulties during educational experiences. At Developing level, 
students have their first opportunity to gain practical experience as part of 
the module content. The module requirements result in Advanced and 
Developing students having the greatest opportunity to gain experience 
through work in the field and National Governing Body courses. As 
previously indicated by Jambor and Zhang (1997), efficacy increases as a 
consequence of positive experiences. The results of the current analysis 
suggest that the students in this group had positive experiences followed 
by an increase in efficacy. This may result in a greater confidence in their 
ability to affect a change in their athletes, in particular to coach their 
athletes during game situations to best affect coach education. At this 
juncture of their coach education students should have gained a wealth of 
sport specific knowledge from Governing Body awards and a broad base 
of knowledge, and some coaching experience, as a consequence of their 
modular requirements. 
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In order to become an effective coach, it is necessary to have a 
combination of all the aforementioned components thus taking the coach 
closer to the ideal (Sullivan & Kent, 2003). With this in mind, it could be 
suggested that the combination of both types of course takes students 
closer to the ideal than National Governing Body courses or University 
courses alone, giving them greater efficacy (confidence in their ability), 
supported by the self-fulfilling prophecy (Horn et a/' J 2001). With greater 
efficacy/self belief the occurrence of successful outcomes will be higher 
and efficacy scores increased. The analysis indicates that students who 
have completed the University coaching modules have increased their 
initial efficacy and retained it demonstrating that a combination of coaching 
experience, coach education and self-belief enhance coaching efficacy. 
Self-efficacy theory would also indicate this, as efficacy gains come from a 
variety of areas and in order to maximise efficacy gains all areas should 
be utilised. Coaching modules give the chance for teamwork and 
discussion, practical experience, vicarious experience and some aspects 
of sports injuries, therefore students gain knowledge in all areas that can 
affect efficacy gains. Through governing body awards much of this is 
repeated, although with a greater practical aspect, allowing ample 
opportunity for coaches to improve their coaching efficacy. 
The information in Table 1 indicates that students in the Introduction group 
fall short in actual real-life practical experience. Research by Mathie et aI., 
(1993) and Fung (2003) suggests that by gaining real life coaching 
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experience, and through interactive teaching, the experience scores for 
this group could improve as they have for the Developing group (Table 1). 
An additional consideration for the lack of statistical significance across 
the three data collection points is the initial drop in confidence of 
Introduction students. There is a grave realisation that there is a large 
amount to learn and this can have the affect of a self-fulfilling prophecy: 
students' confidence drops and therefore so does their performance (Horn 
et a/., 2001). 
The retention effect is important in coach education as it signifies a 
transfer of knowledge and theory to the practical setting where it can be 
applied (Christina & Bjork, 1991). The pre-education to retention increase 
(Table 4) in coaching efficacy supports, this indicating a continuing 
understanding and application of knowledge after the conclusion of the 
modular experience. 
8.5.2 Qualitative 
This study has indicated that the make up of courses (the content of 
University courses in comparison to National Governing Body courses) is 
very different. National Governing Body courses are very sport specific 
and focus on key concepts relevant to the chosen sport. The University 
modules are 'sport generic' due to the difficulties posed when trying to 
meet the specific requirements of all sports represented by the coaching 
stUdents interests. 
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The data collected supports current research on teaching and learning and 
coach education. It was highlighted in the data analysis (Table 5) that 
students enjoy alternate and interactive methods of teaching and that use 
of such methods increases the success of coach education courses. 
Through the inclusion of practical tasks, in field experience and interactive 
lectures, student's needs were met in a variety of ways and their 
enthusiasm increased in line with McGovern (1993). 
The structure of the coach education course provided by the University of 
Bedfordshire actively encourages high engagement and attendance in 
lectures and active learning through interaction during lectures. 
Consequently, through retention of students to lectures (improved 
attendance throughout the whole course), academic achievement is 
promoted and can in turn increase efficacy. The statements 'feel more 
confident after studying' (Table 5) and 'modules helped me to focus on the 
sports I wanted to excel in and confirmed my career choice' (Table 5) 
support the notion that the University programme structure helped the 
students to feel motivated and engaged, which in turn helped them to feel 
more confident in their ability and take responsibility for their coaching. 
This demonstrates support for work by Roby (2004) and Gump (2005) who 
said that good attendance of students to lectures improves academic 
achievement and career potential. It also further supports the work of 
Mathie et a/. (1993) who said that interactive strategies play an important 
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role in educational settings. This provides encouragement for the students 
to attend lectures due to greater interest and enthusiasm for the topic, and 
as a consequence knowledge retention improves followed by academic 
achievement. 
Fallows and Ahmet (2000) declared that transfer of knowledge is important 
in an education environment if students are to succeed. Qualitative 
responses demonstrate, students attribute their increases in efficacy to the 
'approachable and helpful lecture staff', 'indication from staff that nothing 
is impossible' and 'learning the structure and underpinning theory and 
principles of coaching' (Table 6) indicate that students found the 
enthusiasm of the staff and ability of the course to cover the multiple 
dimensions, variables and disciplines of coaching to a high level the most 
important aspects in their learning. The lectures and course structure also 
provided the opportunity for students to apply the learning to their specific 
sporting interests in a controlled and supportive setting where they could 
obtain scientific reasoning and academic support for any difficulties they 
may experience. Greeno, et al. (1993) indicated that the use of multiple 
methods/styles of teaching is necessary to meet all the coaching students 
individual needs. The data collected supports these findings, with students 
indicating 'I feel more confident' and 'My confidence is higher now 
because of theoretical knowledge to support my coaching methods' after 
studying and 'I have found out how to improve and what I need to do' 
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(Table 9) showing they were encouraged to change and adapt their own 
styles to meet the needs of their athletes confidently. 
Statements such as 'My confidence dropped due to the knowledge that 
there is more to learn' and "I am a better coach than before but still more 
to come' (Table 9) demonstrate an awareness by the student coaches that 
their efficacy view is more realistic than when they started; as stated by a 
student 'It is lower for the right reasons' (Table 9). Although there has 
been a drop in efficacy (Table 4) it is due to a re-evaluation of efficacy 
values and these are now a more realistic portrayal of their actual 
confidence in their ability to coach and they are now in possession of all 
the information they could need to become a 'great coach'. This 
realisation and re-evaluation, based on an expanding knowledge base, is 
.perhaps the most telling outcome of the present study. 
Support is also shown for Rushall (2003) who said that generic Continued 
Professional Development courses would provide a more in depth and 
detailed understanding of sporting concepts for all coaches and enable 
improved theoretical reasoning as a consequence. Qualitative statements 
such as 'Knowledge of sports science helps to combine the evidence 
based theory with vast practical experience' and 'Efficacy is higher now 
due to theoretical knowledge to support coaching methods technically and 
strategically' (Table 9) indicate that the students appreciate the generic 
coaching theory and learning theories as these have a profound effect on 
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their coaching ability and athlete understanding. These statements show a 
strong positive opinion as to the benefits for generic coaching courses and 
the benefits to their coaching as a result. 
8.5.3 Summary 
In summary, although a pilot study, this project has shown support for 
many teaching and learning theories and for the value of experience as 
part of the coach education process. Support has not been shown within 
the quantitative data collection for significant changes in efficacy, although 
this may be as a consequence of small sample size and the limitations 
(8.6) of the CES as a tool. The qualitative data has supported research on 
coaching efficacy, providing a strong indication that confidence does 
improve as a result of generic coach education courses such as that 
provided by University of Bedfordshire. 
The combination of methodologies enabled more complex understanding 
of students' feelings and thoughts about the courses they were partaking 
of. There was a strong positive value placed on generic coaching courses 
and their benefits to coaches' theoretical knowledge and reasoning. The 
statements 'Greater background knowledge' and 'How to coach and why' 
for the 'Sources of Experience' (Table 6) question attribute generic 
courses to being one of the contributory factors to efficacy increases. 
Furthermore it was noted that experience plays a key role in becoming a 
confident and reflective coach. This is supported by statements such as 
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'Shadowing a coach gave me more skill knowledge' and 'Experience and 
making mistakes - understanding why there is a lack of enjoyment' (Table 
6) which were given to explain where the influences on the coaching 
efficacy had come from. This supports Fung (2003) indicating experience 
is fundamental if coaches are to become successful and adaptable in their 
coaching practice. The gaining of this experience also has an immense 
impact on the confidence of the coach, with many students providing 
experience-based reasons for their high levels of coaching confidence 
following the course. Examples of this are 'communicating more clearly 
and projecting my voice' and 'coaching employment - experience can only 
increase and help me to become adaptable, flexible and a successful 
coach' (Table 6). 
Overall the qualitative data also shows support for Bandura (1994). 
Students indicated that they felt more confident and that this was due to a 
variety of sources. Table 6 shows a variety of responses indicating that 
efficacy gains came from a wide range of sources with the most valuable 
being practical experience. Bandura (1994) said that this was the most 
beneficial source of efficacy gains for individuals and the data collected is 
reflecting this. 
8.6 Limitations of the Study 
One of the key issues with the data collection was the number of data 
collection points (only 3), with particular reference to the qualitative 
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interviews. Many of the descriptive statistics produced a limited 
interquartile range, which although it is a sign of consistent data, may be 
as a result of a limited sample size. Also the completion of the interviews 
was inconsistent, with some people interviewed one-to-one and others 
filling in the questions themselves by hand; although these were not 
separated for comparison. Due to this limited sample size for the interview 
phase of data collection, measuring the outcome of the study was difficult. 
As a consequence, the study has provided a pilot study for future research 
on the methodology for determining changes in coaching efficacy and 
attributing these to specific causes within coach education. The main 
focus was, therefore, the effectiveness of using both qualitative and 
quantitative methods of data collection in providing further, more detailed 
information regarding the effects of coach education on coaching efficacy. 
8.7 Implications and Achievements of the study 
The study has provided a suitable method for measuring coaching 
efficacy. The combination of the quantitative CES and the qualitative 
interviews has provided a deeper understanding as to the causes of any 
observed changes in efficacy. The study has showed that all students are 
different and that without the qualitative evidence we can only have an 
educated guess as to the actual cause of the change in efficacy levels. 
However, I do feel that the CES has its limitations: it is a subjective tool 
and with the 0 to 9 Likert scale, provides the opportunity for individual 
interpretation of the scores. The consequence of this is that the way in 
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which the scores are graded for each participant will differ, therefore what 
they measure as a 5 for their efficacy for a particular statement another
, 
participant may measure that same feeling, but score it at either a 4 or a 6. 
This causes the accuracy of the CES to be limited. A scale with more 
points may decrease this variability (Ary, 1996), leading to a "quasi­
interval" scale (Nunnally, 1978). 
The qualitative research has provided greater clarity to the quantitative 
results and has provided further insight as to the effectiveness of the 
differing types of coach education undertaken by the university students 
as part of their degree programme by providing reasons for changes in the 
quantitative data. The data has also provided the opportunity to determine 
exactly which (National Governing Body Award, Higher Education 
Courses, or a combination of both) was the stronger method of coach 
education in the view of the student (Table 6), something which the CES 
did not give the opportunity for. The qualitative data also indicated specific 
activities, courses and experiences that have had the greatest effect of the 
efficacy of students (Tables 8-9). 
With regard to future research this study indicated that the undertaking 
both qualitative questioning and quantitative measuring methods of data 
collection provided a substantial platform from which further insight into 
the effects of different types of coach education programmes on coaching 
efficacy can be gained. The study has highlighted the value of qualitative 
74 of 103 
research in this particular area of sport and coaching, and the explanatory 
role it provides when following up the quantitative data. Further work into 
this area is a necessity, but qualitative data collection should be 
considered a must if we are to gain a further understanding of the causes 
of changes of efficacy and if we as a nation are to improve the standard 
and effectiveness of our coach education programmes and National 
Governing Body courses. 
.. 

J" 
.~ 
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Chapter 9. Conclusion 
This pilot study on the methodology of assessing a Coach Education 
programme for its effects on Coaching Efficacy, I can conclude that the 
combined methodology using the CES alongside qualitative interviews is 
highly informative. Furthermore the qualitative aspect provides information 
to support and enhance the quantitative data allowing a greater depth of 
understanding when observing CES responses. The pilot study has shown 
support for research into University Coach Education, despite the sample 
size being limited in both areas of data collection. Teaching and learning 
theories were in place in the coach education programme observed and 
students indicated that these provided a stimulating and confidence-
building environment for all students. The study has highlighted the 
importance of gaining practical in-field experience in the student's chosen 
sport. This supports previous research examined and indicates that more 
focus could be applied to this area within academic coaching courses. 
Support has been shown for previous research into the effects of 
experience on coaching efficacy. Previous research suggests that the 
more positive experiences a coach encounters, the higher their levels of 
efficacy. Whilst there is little evidence to support this in the quantitative 
data, the qualitative data indicates that the coaches with a wealth of 
experience were more confident and attributed that confidence to their 
time spent in the field in conjunction with their study time. The study also 
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demonstrates that by gaining and undertaking large amounts of in the field 
experience, students are able to associate the theories they are 
learning/have learnt with real life situations that they have observed. 
The quantitative data has shown no support for the research indicating 
that coach education courses can have an overall positive effect on 
Coaching Efficacy. The reason for this lack of support possibly lies with 
the subjective nature of Coaching Efficacy. Efficacy is the belief of an 
individual in their ability to complete a given task, therefore it is subjective 
and as students gain education and experience their subjective view 
becomes more realistic; so although there is not a statistical difference, 
this does not mean that there has not been a change. The new efficacy is 
more robust and secure as it is realistic and based on actual knowledge 
rather than just in built confidence. 
Research has as yet made no differentiation between students on National 
Governing Body courses and generic coaching courses such as the 
University of Bedfordshire Coach Education course. The qualitative data 
collection has indicated that this may have some bearing as to the effects 
on coaching efficacy due to the differing benefits obtained from each. 
Research has shown that generic courses provide a greater depth of 
knowledge and theoretical understanding, but that National Governing 
Body awards are sport specific and contain less generic information. It is 
possible that the effects of these two types of course could vary and they 
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may have different effects on coach efficacy. Further research should try 
to focus on this as this could be key to improving the standard of coach 
education. 
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Appendix 1 
Coaching Confidence Questionnaire 
Coaching confidence refers to the extent to Which coaches believe that 
they have the capacity to affect the learning and performance of their 
athletes. Think about how confident you are as a coach. Rate your 
confidence for each of the items below. Your answers will be kept 
completely confidential. 
How confident are you in your ability to-
Not at all Extreme 
confident confider 
1. 	 maintain confidence in your athletes? 0 2 3 4 5 6 7 8 9 
2. 	 recognize opposing team's strengths during 0 2345678 9 
competition? 
3. 	 mentally prepare athletes for game/meet strategies? 0 234 5 678 9 
4. 	 understand competitive strategies? o 123 4 5 6 789 
5. 	 instill an attitude of good moral character? o 234 5 6 789 
6. 	 build the self-esteem of your athletes? o 2345678 9 
7. 	 demonstrate the skills of your sport? o 234 5 6 789 
8. 	 adapt to different game/meet situations? o 2345678 9 
9. 	 recognize opposing team's weakness during o 2345678 9 
competition? 
10. 	 motivate your athletes? o 2345678 9 
11. 	 make critical decisions during competition? o 2 3 4 5 6 7 8 9 
12. 	 build team cohesion? o 1 234 5 6 789 
13. 	 instill an attitude of fair play among your athletes? 0 2345678 9 
14. 	 coach individual athletes on technique? 0 2 3 4 5 6 789 

2345678 9
15. 	 build the self-confidence of your athletes? 0 

2345678 9
16. 	 develop athletes' abilities? 0 
2 3 4 5 6 7 8 917. 	 maximize your team's strengths during competition? 0 

2 3 4 5 6 7 8 9
18. 	 recognize talent in athletes? 0 

2 3 4 5 6 789
19. 	 promote good sportsmanship? 0 

2345678 9
20. 	 detect skill errors? 0 

2 3 4 5 678 9
21. 	 adjust your game/meet strategy to fit your team's 0 

talent? 
 2 3 456 7 8 922. 	 teach the skills of your sport? 0 

2345678 9
23. 	 build team confidence? 0 

234 5 6 7 8 9
24. 	 instill an attitude of respect for others? 0 
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Appendix 2 
Informed Consent Form 
Thank you for agreeing to take part in this study, I am currently 
undertaking research into the effects of coach education courses at 

different levels on coaching efficacy. 

Before starting I would like to emphasise that: 

G You are only required to complete three short questionnaires on 
three separate occasions, once at the beginning of the module, once 
at the end of the module and lastly one month after completion of the 
module. 
G You may be required to complete a short interview during your 
course of study. 
o Your participation in the study is entirely voluntary. 
oQ You are free to withdraw at any time. 
The questionnaire response will be kept entirely confidential and only be 
available to me as the researcher for analysis. The results of the research 
may be published, but your identity will not be revealed and 10 numbers 
will be used instead of names. 
Please feel free to ask any questions, before we start and should you have 
any follow up questions then please contact me at 99081383@luton.ac.uk 
Please sign the form below to show you have read the above information, 
in signing this form you are not waiving any legal claims or rights. 
Signature________________ 

Name (Printed) _______________ 

Gender - Male I Female Age________ 

Sport(s) Coached 

Level of Coaching Module -Introduction Developing Advanced 

Coaching Qualification (e.g. ASA Level 1 Swimming) 

Length of Coaching Experience (yrs) _____________ 

Oate ______ 

Would you Like a Copy of the results of the study? (If Yes Please Include 

Address) 
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Background of Dissertation Topic 
Title: 
The effects of a University Coach Education Program on Coaching 
Efficacy 
Key Studies -

Feltz, D. Chase M. and Sullivan, P. (1999) A Conceptual Model of 

Coaching Efficacy: Preliminary Investigation and Instrument Development. 

Journal of Educational Psychology, 91,4,765 - 776. 

Malete, L. and Feltz, D. (2000) The Effect of a Coaching Education 

Program on Coaching Efficacy. The Sport Psychologist, 14,410 - 417. 

Fung, L. (2002b) Assessment: Coaching Efficacy as Indicators of Coach 

Education Program Needs. Athletic Insight. [Online]. Available from: 

www.athleticinsight.com 

Sullivan and Kent. (2003) 

Research Design: 

3 Indpendent Groups with 3 Conditions 

Groups - introduction to coaching, developing coaching, advanced 

coaching 

Conditions - Pre education, post education, retention 

Stats - 3x3 mixed Anova/Manova 

Research Tools: 
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The Coaching Efficacy Scale (CES) which measures 4 dimensions: Game 
Strategy, Motivation, Technique Teaching and Character Building. These 
dimensions are measured using a 24 item questionnaire which is scored 
on a 10 point scale with 0= Not at all confident - 9= Extremely confident. 
The reliability of this instrument was assessed by a coefficient alpha test 
and a test re-test procedure for each dimension and the scale as a whole. 
Feltz, Chase, Mortiz and Sullivan (1999) determined the coefficient alphas 
and test re-test coefficients for each subscale as acceptable with 
respective values of .88 and.?? for charater building, .89 and .?8 for 
technique, .91 and .83 for motivation, .88 and .84 for strategy and .95 and 
.82 for the CES as a whole. 
Possibly the use of an additional questionnaire to determine whether 
students felt the module was useful to their coaching inrespective of 
chacnges in efficacy, to back up/support the study in the event of lack of 
follow up data. 
Hypotheses: 
It is hypothesised that as the level of coach education increases, as would 
coaching-efficacy due to increased experience and the likelihood of 
greater successful experiences. This would be in accordance with (Feltz et 
ai, 1999; Moritz et ai, 2000) who suggest that the quantity of coaching 
experience is not important but that the quality of such experience has 
greater bearing on effectiveness and self belief in personal ability. 
It is also hypothesised that as coaching efficacy increases and more good 
experiences are obtained the coaches will become more effective in terms 
of instruction and as a result in terms of success. 
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Appendix 4 
Hi 
I am in need of some help. I am struggling to get people to complete the 
second stage questionnaire for my study. I have the first phase from all of 
you, but need the second phase if I am to maintain good subject numbers. 
I will be in University next Friday (7th Jan) most of the day In Dave 
Turner's office. I f you are around please come and see me to fill in a form 
it will be much appreciated. Alternatively I have attached a copy to this 
email so if you could highlight the appropriate scores and email back to 
me wit you name then that is great as well. 
The third option is to retrieve it from blackboard where it can be found with 
you lectures notes. This can then be completed in the same way and 
either left in Dave's office or returned to me via email. 
Thanks 
Nicola 
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Appendix 5 
Qualitative Questions 
Definition Efficacy 
Bandura (1997) stated self-efficacy to be the belief in ones capability to 
organise and complete specified tasks to generate a predetermined 
outcome. 
1. Do you feel that your own coaching efficacy has changed over the 
last two years of the programme of the coaching modules? 
- How 
• 	 Do you feel more confident in your coaching? 
• 	 Do you feel a change in your confidence regarding your 
abilities as a coach? 
2. What sources of experience do you attribute these changes to? 
• 	 What areas of study or experience have affected your 
efficacy? 
3. In what aspects of coaching do you feel mosU least confident in? 
- Technique 
Strategy 
Motivation 
Character 
-	 Any Others??? 
4. 	 For each of these aspects where do you feel this High/ Low has 
come from? 
- Technique 
Strategy 
Motivation 
Character 
-	 Any Others??? 
5. 	 Overall what do you feel is the effect of your coaching efficacy now 
and in the past on your practical coaching ability? 
• 	 How has your past efficacy affected your ability as a coach? 
• 	 How does your current efficacy affect your ability as a 
coach? 
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A 5x3x3, 3-way (subscale (within) by question (within) by year (between)), 
mixed ANOVA was undertaken to determine where differences in student 
response to the CES may have occurred. Reading from Mauchly's test of 
sphericity (Appendix 8), it is apparent that homogeneity of covariance has 
been violated at both 'subscale' (p ~ 0.0001) and at 'subscale*question' (p 
~ 0.0001). As such the main effects ANOVA table results (Appendix 9) 
needed to be read from the following rows: 
'subscale' Greenhouse-Geisser (p = 0.004) 
'question' Sphericity Assumed (p =0.038) 
'subscale*question' Greenhouse-Geisser (p = 0.208). 
With significant outcomes at 'subscale' and 'question' it is appropriate to 
report the Bonferroni pair-wise comparison results (Appendix 10). Of 
interest are the: 
• 	 General comparison at Developing showing Pre-education > 
Retention (p =0.051; mean diff =-0.787 points, 95% CI =-1.576 
to 0.003 points); 
• 	 Strategy comparison at Developing showing Pre education > 
Retention (p = 0.026; mean diff = -0.822 points, 95% CI = -1.563 
to -0.081 points); 
• 	 Technique comparison at Developing showing Pre education> 
Retention (p =0.014; mean diff = -1.034 points, 95% CI =-1.890 
to -0.178 points). 
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Appendix 7 
A 5x3x3, 3-way (subscale (within) by question (within) by year (between)), 
mixed ANOVA was undertaken to determine where differences in student 
response to the CES may have occurred. Reading from Mauchly's test of 
sphericity (Appendix 8), it is apparent that homogeneity of covariance has 
been violated at both 'subscale' (p .:::. 0.0001) and at 'subscale*question' (p 
.:::. 0.0001). As such the main effects ANOVA table results (Appendix 9) 
needed to be read from the following rows: 
'subscale' Greenhouse-Geisser (p =0.004) 
'question' Sphericity Assumed (p =0.038) 
'subscale*question' Greenhouse-Geisser (p =0.208). 
With significant outcomes at 'subscale' and 'question' it is appropriate to 
report the Bonferroni pair-wise comparison results (Appendix 11). Of 
interest are the: 
• 	 Technique comparison at Pre-Education showing 
Developing < Advanced (p =0.067; mean diff =1.202 points, 
95% CI =-0.064 to 2.468 points); 
• 	 Strategy comparison at Pre-Education showing Introduction 
> Developing (p =0.072; mean diff =0.900 points, 95% CI = 
-0.060 to 1.860 points); 
• 	 Character comparison at Post-Education showing 
Introduction > Developing (p = 0.613; mean diff := 0.531 
points, 95% CI = -0.505 to 1.567 points.) 
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Mauchly's Test of SphericitY' 
Measure' MEASURE 1 
,
Epsilon 
Approx. Greenhous 
Within Subjects Effect Mauchly's W Chi-Square df Sig. e-Geisser Huynh-Feldt Lower-bound 
subscale .013 132.850 9 .000 .597 .688 .250 
question .969 .963 2 .618 .970 1.000 .500 
subseaIe * question .000 268.817 35 .000 .594 .753 .125 
Tests the null hypothesIs that the error covanance matrix of the orthonormallzed transformed dependent vanables IS 
proportional to an identity matrix. 
a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in 
the Tests of Within-Subjects Effects table. 
b. 
Design: Intercept+year 
Within Subjects Design: subscale+question+subscale*question 
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Tests of Within-Subjects Effects 
Measure· MEASURE 1 
Type III Sum Noncent. Observed 
Source of Squares df Mean Square F Sig. Parameter Powera 
subscale Sphericity Assumed 7.631 4 1.908 5.394 .000 21.578 .970 
Greenhouse-Geisser 7.631 2.387 3.197 5.394 .004 12.878 .875 
Huynh-Feldt 7.631 2.754 2.771 5.394 .002 14.856 .909 
Lower-bound 7.631 1.000 7.631 5.394 .027 5.394 .615 
subscale • year Sphericity Assumed 1.862 8 .233 .658 .727 5.265 .294 
Greenhouse-Geisser 1.862 4.774 .390 .658 .649 3.142 .222 
Huynh-Feldt 1.862 5.508 .338 .658 .671 3625 .239 
Lower-bound 1.862 2.000 .931 .658 .525 1.316 .151 
Error(subscale) Sphericity Assu med 45.268 128 .354 
Greenhouse-Geisser 45.268 76.390 .593 
Huynh-Feldt 45.268 88.126 .514 
Lower-bound 45.268 32.000 1.415 
question Sphericity Assumed 21.047 2 10.524 3.455 .038 6.911 .628 
Greenhouse-Geisser 21.047 1.941 10.846 3.455 .039 6.705 .618 
Huynh-Feldt 21.047 2.000 10.524 3.455 .038 6.911 .628 
Lower-bound 21.047 1.000 21.047 3.455 .072 3.455 .438 
question * year Sphericity Assumed 5.733 4 1.433 .471 .757 1.882 .154 
Greenhouse.Geisser 5.733 3.881 1.477 .471 .752 1.826 .152 
Huynh-Feldt 5.733 4.000 1.433 .471 .757 1.882 .154 
Lower-bound 5.733 2.000 2.866 .471 .629 .941 .120 
Error(question) Sphericity Assumed 194.922 64 3.046 
Greenhouse-Geisser 194.922 62.100 3.139 
Huynh-Feldt 194.922 64.000 3.046 
Lower-bound 194.922 32.000 6.091 
subscale * question Sphericity Assumed 2.265 8 .283 1.464 .171 11.709 .656 
Greenhouse.Geisser 2.265 4.748 .477 1.464 .208 6.950 .490 
Huynh-Feldt 2.265 6.025 .376 1.464 .192 8.819 .562 
Lower-bou nd 2.265 1.000 2.265 1.464 .235 1.464 .217 
subscale * question * Sphericity Assumed 3.635 16 .227 1.175 .288 18.794 .760 
year Greenhouse-Geisser 3.635 9.497 .383 1.175 .314 11.155 .581 
Huynh-Feldt 3.635 12.050 .302 1.175 .304 14.155 .662 
Lower-bound 3.635 2.000 1.818 1.175 .322 2.349 .239 
Error( subscale*question) Sphericity Assumed 49.515 256 .193 
Greenhouse-Geisser 49.515 151.948 .326 
Huynh-Feldt 49.515 192.802 .257 
Lower-bound 49.515 32.000 1.547 
a. Computed using alpha =.05 
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S.Ulay 
Lower Bound Upper Bound 1 	 2 
-0.353 0.898 
-1.197 0.4923 
-0.538 0.401 
-1.420 0.3452 0.353 0.898 
-0.492 1.1973 
-0.185 1.000 -1.179 0.8093 	 1 0.538 0.401 
-0.345 1.420 
2 0.185 1.000 -0.809 1.179
2 	 2 
-0.339i 0.845 -1.122 0.443 

i 
-0.871
3 0.119 -1.896 0.155I j 	 2 1 0.339 0.845 
-0.443 1.122I 
j 3 -0.532 0.501 -1.482 0.419 
• 	
3 0.871 0.119 -0.155 1.896 
2 0.532 0.501 -0.419 1.482.~ 3 1 2 
-0.397 
·0.815 -1.293 0.499 ~ 3 -0.592 0.385 -1.549 0.366 
i 2 1 0.397 0.815 -0.499 1.293 
• 
1 
3 	 -0.195 1.000 -1.235 0.845 
3 	 1 0.592 0.385 -0.366 1.549 
2 0.195 1.000 -0.845 1.235 
4 2 -0.216 1.000 -1.022 0.590
,• 
3 0.137 1.000 -0.811 1.084 
, 
~ 2 	 1 0.216 1.000 -0.590 1.022I 
I 3 0.353 1.000 -0.558 1.263 
3 	 1 -0.137 1.000 -1.084 0.811 
2 -0.353 1.000 -1.263 0.558~ 
5 1 2 -0.327 0.841 -1.078 0.425 ~ 3 	 -0.423 0.621 -1.251 0.406I 2 1 0.327 0.841 -0.425 1.078 ~ 3 -0.096 1.000 -0.941 0.749 
, 
i 
3 	 1 0.423 0.621 -0.406 1.251~ 
2 0.096 1.000 -0.749 0.941 
continued ... 
Pairwise Comparisons 
Measure: MEASURE_1 
Mean 
year subscale question question Difference Sig.(a) 95% CI for Difference(a) 
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2 2 
-0.591 0.170 
-1.346 0.164 
3 
-0.787 
-1.576 0.003 
2 0.591 0.170 
-0.164 1.346 
3 
-0.195 1.000 
-1.084 0.693 
3 1 0.787 0.051 
-0.003 1.576 
2 0.195 1.000 
-0.693 1.084 
2 2 
-0.359 0.612 
-1.059 0.341 
3 
-0.823 0.091 
-1.741 0.094 
2 	 1 0.359 0.612 
-0.341 1.059 
3 
-0.464 0.532 
-1.314 0.386 
3 	 0.823 0.091 -0.094 1.741 
2 0.464 0.532 
-0.386 1.314 
3 	 2 
-0.507 0.360 
-1.308 0.295 
3 -1.034 
-1.890 -0.178 
2 	 1 0.507 0.360 -0.295 1.308 
3 -0.527 0,485 
-1,457 0.402 
3 	 1.034 0.014 0.178 1.890 
2 0.527 0,485 
-0.402 1,457 
4 	 1 2 -0.517 0.238 -1.238 0.203 
3 -0.706 0.130 -1.554 0.142 
2 	 0.517 0.238 -0.203 1.238 
3 -0.189 1.000 -1.003 0.626 
3 	 1 0.706 0.130 -0.142 1.554 
2 0.189 1.000 -0.626 1.003 
5 2 -OA90 0.224 -1.162 0.182 
3 -0.822 
-1.563 -0.081 
2 	 1 0,490 0.224 -0.182 1.162 
3 -0.332 0.826 -1.088 0.424 
3 	 1 0.822 0.026 0.081 1.563 
2 0.332 0.826 -0,424 1.088 
continued ... 
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3 2 -0.323 1.000 -1.356 0.711 
3 -0.358 1.000 -1.438 0.723 
2 1 0.323 1.000 -0.711 1.356 
3 -0.035 1.000 -1.252 1.182 
3 1 0.358 1.000 -0.723 1.438 
2 0.035 1.000 -1.182 1.252 
2 2 -0.505 0.578 -1.463 0.453 
3 -0.295 1.000 -1.551 0.961 
2 1 0.505 0.578 -0.453 1.463 
3 0.210 1.000 -0.954 1.374 
3 0.295 1.000 -0.961 1.551 
2 -0.210 1.000 -1.374 0.954 
3 1 2 0.270 1.000 -0.827 1.367 
3 0.035 1.000 -1.138 1.208 
2 
-0.270 1.000 -1.367 0.827 
3 -0.235 1.000 -1.508 1.038 
3 1 -0.035 1.000 -1.208 1.138 
2 0.235 1.000 -1.038 1.508 
4 1 2 -0.171 1.000 -1.158 0.816 
3 -0.166 1.000 -1.327 0.995 
2 1 0.171 1.000 -0.816 1.158 
3 0.005 1.000 -1.110 1.120 
3 1 0.166 1.000 -0.995 1.327 
2 -0.005 1.000 -1.120 1.110 
5 1 2 -0.193 1.000 -1.113 0.728 
3 -0.220 1.000 -1.235 0.795 
2 1 0.193 1.000 -0.728 1.113 
3 -0.027 1.000 -1.063 1.008 
3 1 0.220 1.000 -0.795 1.235 
2 0.027 1.000 -1.008 1.063 
Based on estimated marginal means 
* The mean difference is significant at the .05 level. 
Adjustment for multiple comparisons: 
a Bonferroni. 
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Appendix 11 
Pairwise Comparisons 
Measure: MEASURE_1 
(I) 	 Mean 
subscale question year (J) year Difference 8ig.(a) 95% CI for Difference(a) 
Lower Upper 
Bound Bound 
1 2 0.633 0.412 -0.417 1.683 
3 0.131 1.000 -1.107 1.368 
2 1 -0.633 0.412 -1.683 0.417 
3 -0.502 0.879 -1.689 0.685 
3 -0.131 1.000 -1.368 1.107 
2 0.502 0.879 -0.685 1.689 
2 1 2 0.394 1.000 -0.704 1.492 
3 0.161 1.000 -1.133 1.455 
2 1 -0.394 1.000 -1.492 0.704 
3 -0.234 1.000 -1.475 1.008 
3 
-0.161 1.000 -1.455 1.133 
2 0.234 1.000 -1.008 1.475 
3 2 0.384 0.545 -0.326 1.094 
3 0.311 1.000 -0.526 1.148 
2 1 -0.384 0.545 -1.094 0.326 
3 -0.073 1.000 -0.876 0.730 
3 1 -0.311 1.000 -1.148 0.526 
2 0.073 1.000 -0.730 0.876 
2 1 	 2 0.544 0.767 -0.643 1.731 
3 0.138 1.000 -1.261 1.537 
2 1 -0.544 0.767 -1.731 0.643 
3 -0.406 1.000 -1.748 0.936 
3 1 -0.138 1.000 -1.537 1.261 
2 OA06 1.000 -0.936 1.748 
2 2 0.524 0.733 -0.592 1.639 
3 -0.028 1.000 -1.343 1.287 
2 	 1 -0.524 0.733 -1.639 0.592 
3 -0.552 0.832 -1.813 0.709 
3 	 1 0.028 1.000 -1.287 1.343 
2 0.552 0.832 -0.709 1.813 
3 2 0.592 0.255 -0.250 1.433 
3 0.714 0.235 -0.277 1.705 
2 1 -0.592 0.255 -1.433 0.250 
3 0.122 1.000 -0.829 1.073 
3 	 1 -0.714 0.235 -1.705 0.277 
2 -0.122 1.000 -1.073 0.829 
continued ... 
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3 1 
2 
2 
3 
1 
2 
3 
2 
3 
1 
3 
1 
2 
2 
3 
1 
3 
0.594 
-0.608 
-0.594 
-1.202 
0.608 
1.202 
0.484 
0.058 
-0.484 
-0.426 
-0.058 
0.569 
0.759 
0.569 
0.759 
0.067 
1.000 
1.000 
1.000 
1.000 
1.000 
-0.526 
-1.928 
-1.714 
-2.468 
-0.712 
-0.064 
-0.824 
-1.483 
-1.792 
-1.904 
-1.600 
1.714 
0.712 
0.526 
0.064 
1.928 
2468 
1.792 
1.600 
0.824 
1053 
1.483 
2 0.426 1.000 
-1.053 1.904 
3 1 2 0.152 1.000 
-0.807 1.110 
3 0.018 1.000 -1.111 1.148 
2 
-0.152 1.000 -1.110 0.807 
3 
-0.133 1.000 -1.217 0.950 
3 
-0.018 1.000 -1.148 1.111 
2 0.133 1.000 -0.950 1.217 
4 1 2 0.900 0.072 -0.060 1.860 
3 0.250 1.000 -0.881 1.382 
2 1 -0.900 0.072 -1.860 0.060 
3 -0.649 0.421 -1.735 0.436 
3 1 -0.250 1.000 -1.382 0.881 
2 0.649 0.421 -0.436 1.735 
2 1 2 0.598 0.496 -0.466 1.663 
3 0.295 1.000 -0.960 1.550 
2 1 -0.598 0.496 -1.663 0466 
3 -0.303 1.000 -1.507 0.900 
3 -0.295 1.000 -1.550 0.960 
2 0.303 1.000 -0.900 1.507 
3 1 2 0.057 1.000 -0.670 0.784 
3 -0.053 1.000 -0.909 0.804 
2 -0.057 1.000 -0.784 0.670 
3 -0.110 1.000 -0.931 0.712 
3 1 0.053 1.000 -0.804 0.909 
2 0.110 1.000 -0.712 0.931 
continued . .. 
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5 2 0.694 -0.278 1.667 
3 -0.010 1.000 -1.156 1.137 
2 1 -0.694 0.242 -1.667 0.278 
3 -0.704 0.347 -1.803 0.395 
3 1 0.010 1.000 -1.137 1.156 
2 0.704 0.347 -0.395 1.803 
2 2 0.531 0.613 -0.505 1.567 
3 0.125 1.000 -1.096 1.345 
2 
-0.531 0.613 -1.567 0.505 
3 -OA06 1.000 -1.577 0.764 
3 1 -0.125 1.000 -1.345 1.096 
2 00406 1.000 -0.764 1.577 
3 1 2 0.295 0.837 -0.382 0.971 
3 0.193 1.000 -0.604 0.990 
2 1 
-0.295 0.837 -0.971 0.382 
3 -0.102 1.000 -0.866 0.663 
3 
-0.193 1.000 -0.990 0.604 
2 0.102 1.000 -0.663 0.866 
Based on estimated marginal means 
Adjustment for multiple comparisons: 
A Bonferroni. 
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Appendix 12 
Note: the electronic file for the SPSS output for the 'old' Appendix 6 (the 
current Appendix 12) has been corrupted. A hardcopy of the output has 
been photocopied for the re-submission of the hardcopy of the 
amended thesis. 
The following key is to aid identification of the variable names within the 
output: 
Var 02 - Student 1 Introduction Module 
Var 03 - Student 2 Introduction Module 
Var 04 - Student 3 Introduction Module 
Var 05 - Student 4 Introduction Module 
Var 06 - Student 5 Introduction Module 
Var 07 - Student 6 Introduction Module 
Var 08 - Student 7 Introduction Module 
Var 09 - Student 8 Introduction Module 
Var 10- Student 9 Introduction Module 
Var 11 - Student 10 Introduction Module 
Var 12 - Student 11 Introduction Module 
Var 13 - Student 12 Introduction Module 
Var 14 - Student 13 Introduction Module 
Var 15 - Student 14 Introduction Module 
Var 16 - Student 15 Introduction Module 
Var 17 - Student 1 Developing Module 
Var 18 - Student 2 Developing Module 
Var 19 - Student 3 Developing Module 
Var 20 - Student 4 Developing Module 
Var 21 - Student 5 Developing Module 
Var 22 - Student 6 Developing Module 
Var 23 - Student 7 Developing Module 
Var 24 - Student 8 Developing Module 
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Var 25 - Student 9 Developing Module 
Var 26 - Student 10 Developing Module 
Var 27 - Student 11 Developing Module 
Val' 28 - Student 12 Developing MOdule 
Var 29 - Student 13 Developing Module 
Var 30 - Student 14 Developing Module 
Var 31 - Student 15 Developing Module 
Var 01 - Student 1 Developing Module 
Var 02 - Student 2 Developing Module 
Var 03 - Student 3 Developing Module 
Var 04 - Student 4 Developing Module 
Var 05 - Student 5 Developing Module 
Var 06 - Student 6 Developing Module 
Var 07 - Student 7 Developing Module 
Var 08 - Student 8 Developing Module 
Var 09 - Student 9 Developing Module 
Var 10 - Student 10 Developing Module 
Var 11 - Student 11 Developing Module 
Var 12 - Student 12 Developing Module 
Var 13 - Student 13 Developing Module 
Var 14 - Student 14 Developing Module 
Var 15 - Student 15 Developing Module 
Var 16 - Student 1 Advanced Module 
Var 17 - Student 2 Advanced Module 
Var 18 - Student 3 Advanced Module 
Var 19 - Student 4 Advanced Module 
Var 20 - Student 5 Advanced Module 
Var 21 - Student 6 Advanced Module 
Var 22 - Student 7 Advanced Module 
Var 23 - Student 8 Advanced Module 
Var 24 - Student 9 Advanced Module 
Var 25 - Student 10 Advanced Module 
Var 26 - Student 11 Advanced Module 
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Var 27 - Student 12 Advanced Module 
Var 28 - Student 13 Advanced Module 
Var 29 - Student 14 Advanced Module 
Var 30 - Student 15 Advanced Module 
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